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ABSTRACT
Insufficient levels of physical activity (PA) can lead to an increased risk of poor quality
of life, morbidity, and mortality. Therefore, it is essential that healthcare providers, such
as physical therapists, implement regular PA promotion and prescriptions. Yet, according
to research performed primarily outside of the United States, physical therapists are not
providing regular PA promotion and prescriptions. Our ethnographic and mixed-method
studies identified that these findings are similar among United States-based physical
therapists treating patients 50 years and older. Previous research and our results indicated
that a barrier to promoting and prescribing PA is the lack of tools, including a
multifactorial assessment tool of PA participation barriers. Therefore, we developed and
validated the Inventory of Physical Activity Barriers (IPAB), a 27-item scale examining
PA participation barriers. The IPAB provides physical therapists with a structured
method of identifying PA participation barriers, an essential step of providing
individualized PA interventions. The mixed-method study participants endorsed the
IPAB as a potentially appropriate, acceptable, feasible, and adoptable assessment tool of
PA participation barriers. Another tool identified to possibly address the PA promotion
and prescription barriers is a step-by-step guide for addressing insufficient PA, such as a
PA toolkit. The mixed-method study also provided insight into the PA toolkit
components that may be beneficial for physical therapists. With the insight gained from
these studies, we will finalize the PA toolkit, which we hypothesize will address PA
promotion and prescription barriers, such as lack of time, knowledge, and skills.
Additional PA promotion and prescription barriers revealed by our data were related to
the following factors: personal, patient, professional, work, community, healthcare
policies, and COVID-19. Further research is needed to identify solutions that address
these barriers.
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CHAPTER 1: Introduction and Literature Review
1.1. Introduction
According to the 2016 Center for Disease Control report, 27.5% of adults above
the age of 50 and 35.3% of adults above 75 reported no leisure-time physical activity
(PA) during the previous month.(277) Such high percentage of insufficient PA can lead
to an increased risk of poor quality of life, morbidity, and mortality.(50, 73, 82, 151) The
health consequences of insufficient PA are even more detrimental in aging adults
undergoing age-related changes, such as decreased strength, balance, and
endurance.(229) Consequently, regular participation in PA is a critical intervention for
older adults. Thus healthcare providers should incorporate PA interventions into their
clinical practice.(198) Healthcare providers identified as key PA promoters and
prescribers are physical therapists.(27, 214)
Based on studies primarily performed outside of the United States, researchers
have found that physical therapists are aware of their role in PA promotion and
prescriptions but are not providing regular PA interventions in addition to a standard
home exercise program.(27, 75, 76, 96, 182, 186, 244) The reasons for low PA promotion
or prescription rates are multifactorial, with the lack of tools and resources being a
commonly cited barrier.(27, 182, 186, 244) One missing tool is a PA participation
assessment tool that assesses the multidimensional reasons or barriers behind the
insufficient PA. Instead of using a clinically feasible tool, physical therapists rely on selfgenerated questions, incomplete scales,(42) scales validated on specific populations,(24,
225, 271) or use multiple scales to comprehend the personal, social, and community
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factors that impact their patients’ PA participation. Collating results from multiple scales
is time-consuming and not clinically feasible.(287)
Therefore, this dissertation aims to: 1) examine PA promotion and prescription
characteristics among United States-based physical therapists’ treating patients 50 years
and older; 2) explore the factors that impact their PA promotion and prescriptions; 3)
validate a tool that supports PA promotion and prescriptions among adults 50 years and
older; and 4) explore the tools implementation potential. In the subsequent sections, I will
describe the literature that argues that the objectives of this dissertation address an
essential literature gap and that my tool may address PA promotion and prescription
barriers. The literature review will include information about: 1) the magnitude of the
problem; 2) population of interest; 3) PA promotion and prescriptions among physical
therapists; 4) a theoretical model; and 5) tools as potential solutions.
1.2. Magnitude of the Problem
1.2.a. Non-Communicable Diseases and Aging
Non-communicable diseases, including diabetes, heart disease, chronic
respiratory disease, stroke, and cancer, are major causes of worldwide morbidity,
disability, and mortality.(27, 182) Unfortunately, the prevalence of non-communicable
diseases increases with aging. By the age of 65, approximately 90% of older adults have
one non-communicable disease and 73% have two or more.(157) The high prevalence of
non-communicable diseases among older adults is concerning, particularly when
examining the demographic trends(112),(116) and the percentage of global disease
burden and deaths attributed to non-communicable disease. In 2008, 49% of global
disease burden and 63% of global deaths were attributed to non-communicable
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diseases.(4) Without interventions, it is expected that by 2030 the percentage will
increase to 56% and 70%, respectively.(4)
1.2.b. Importance of Physical Activity
Participating in health-promoting behaviors, such as regular PA, can address the
concerns related to non-communicable diseases.(23, 27, 78) According to Lee (2012), if
everyone participated in the recommended levels of weekly PA, then approximately 9%
(5.3 million) of the overall global premature mortality could be prevented.(151) Meeting
the recommended PA levels means participating in one of the following weekly PA
recommendations: 1) 150-300 minutes at a moderate intensity; 2) 75-150 minutes at a
vigorous intensity; or 3) an equivalent combination of moderate and vigorous PA.(8, 52,
204) If meeting the recommended levels of PA is not possible, individuals should
participate in as much PA as their abilities and conditions allow.(8, 204) Since many
individuals use the words “PA” and “exercise” interchangeably, it is important to note the
difference between them. Physical activity is any bodily movement produced by skeletal
muscles that requires energy expenditure. Exercise is a subset of PA, defined as a
planned, structured, and repeated behavior aimed at maintaining or improving physical
fitness components.(52) When someone does not meet the recommended amount of PA,
they are identified as insufficiently active.(204)
To assist with meeting the recommended levels of PA, national organizations
such as the Center for Disease Control (CDC), US Preventative Task Force, and the
American Heart Association (AHA) have implemented initiatives to increase PA.(207,
277) Even with these initiatives, 27.5% of adults above the age of 50 and 35.3% of adults
above the age of 75 report no leisure-time PA, leading to significant health-related
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consequences.(277) Examples of potential health-related consequences of insufficient PA
include increased risk of injury, frailty, falls, disability, morbidity, and mortality.(112)
These consequences can lead to increased needs for caregivers, hospitalizations, and
institutionalizations, resulting in significant caregiver and national healthcare
burden.(112) In the US, 11% of healthcare expenditures ($120 billion per year) are
associated with insufficient PA.(51) According to cross-sectional survey data collected in
Finland, they estimate that if aging and insufficient PA trends continue, then the number
of individuals with severe mobility limitations will double by 2044.(119) By
implementing PA interventions and programs, the number of severe mobility limitations
can be reduced to 1/5 of the current projections.(119)
The benefits of PA participation go beyond preventing non-communicable
diseases. Among older adults, regular PA leads to the benefits outlined in Table 1.(275)
In addition to the outlined benefits, PA participation assists with ensuring that older
adults can perform the following community mobility requirements: bending, kneeling,
standing two hours, walking ¼ mile, and climbing ten steps.(254)
Table 1. Benefits of Physical Activity and Exercise for Older Adults(275)
Strong Evidence
• Lower risk of early death
• Lower risk of coronary heart disease
• Lower risk of stroke
• Lower risk of hypertension
• Lower risk of adverse blood lipid profile
• Lower risk of Type II Diabetes Mellitus
• Lower risk of metabolic syndrome
• Lower risk of colon cancer
• Lower risk of breast cancer
• Prevention of weight gain
• Weight loss, particularly when combined
with reduced calorie intake
• Improved cardiorespiratory and muscular

Moderate to Strong Evidence
• Better functional health (for older adults)
• Reduced abdominal obesity
Moderate Evidence
• Lower risk of hip fracture
• Lower risk of lung cancer
• Lower risk of endometrial cancer
• Weight maintenance after weight loss
• Increased bone density
• Improved sleep quality
Other Benefits
• Enhanced Immune function
• Decreased claudication
• Increased range of motion
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fitness
• Social benefits
• Prevention of falls
• Increased spatial awareness
• Reduced depression
• Better cognitive function (for older adults)
1.3 Population of Interest: 50 Years and Older
Due to the previously mentioned incidence of non-communicable diseases and
insufficient PA among adults 50 years and older, PA promotion and prescriptions are
essential among this sub-population.(157, 277) The essential need is further highlighted
when examining the age-related changes and mortality rates among insufficiently active
adults 50 years and older compared to active age-matched individuals.(33, 172) Another
reason is related to locus of control and the feeling that poor health and aging are bound
to occur even if individuals perform health-promoting behaviors, such as PA.(9),(131)
1.3.a. Age-Related Changes
Aging is associated with age-related changes that occur due to the combination
of primary and secondary aging.(33) Primary aging occurs due to the inevitable
deterioration of the cellular structures and the biological functions that occur
independently of disease, harmful lifestyles, or environmental factors.(33) Secondary
aging is the additional structural and functional age-related decline due to either disease,
a harmful lifestyle, or environmental factors.(33) However, it is sometimes difficult to
differentiate between primary and secondary aging, leading to considerable variability in
age-related changes, both between and within studies. For example, within the muscular
system, the muscle loss ranges from 8-49% between the ages of 18-80.(176, 188) Even
with this variability, a clear trend is that muscle loss begins after the age of 30 and
accelerates after the age of 60, placing individuals 60 years and older at an increased risk
of developing functional limitations.(22, 170, 176, 188) The aerobic capacity of muscles
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also decreases after 50 when there is a reduction in the maximal ability to use oxygen to
meet PA demands.(91) Another important component of age-related muscle decline is the
loss of power, which occurs faster than muscle strength loss.(255) When comparing
adults ≥70 years of age to younger adults, there is a 50% decrease in strength and a 75%
decrease in power, which is calculated to be approximately 20-30% per decade.(122)
Besides strength-related senescence, aging results in range of motion and
cardiovascular changes. Research by Stathokostas and colleagues (2013) identified a six
degree per decade decrease in the shoulder and hip range of motion in individuals 55-86
years of age.(252) While age-related aerobic capacity declines by 30% between ages 4065. Similarly to strength, the decline rate tends to increase after the age of 65.(174) Aging
also results in cardiovascular changes, including increased vascular stiffness, left
ventricular wall thickness, and left atrial size.(92) These age-related changes result in
decreased cardiovascular reserve, increased resting heart rate, decreased maximal heart
rate, and subsequently increased fatigue level.(92)
Researchers have determined that the greatest risk of secondary aging is a
sedentary lifestyle.(92) Therefore, it is not surprising that participating in the
recommended amount and levels of PA can improve muscle mass, aerobic capacity, and
muscle power among middle-aged and older adults.(45, 245) The impact of PA on agerelated changes highlights the value of implementing PA promotion and prescriptions
into physical therapy care when treating patients 50 years and older.
1.3.b. Control Belief around Aging and Well-Being
Another reason for addressing the lack of PA among adults 50 years and older is
their locus of control. Locus of control is an individual’s attitude and perception related
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to their ability to control age-related health consequences, including illness, morbidity,
and mortality.(13),(161) Locus of control is inversely associated with aging; as
individuals age, their feeling of being in control decreases.(9),(131) The loss of locus of
control tends to reduce participation in health-promoting behaviors. The reason for this is
the belief that poor health and aging occur even if health-promoting behaviors, such as
PA, are performed.(9),(131) These thought patterns highlight the need to promote the
importance of PA before the reduction of an individual’s locus of control occurs.
1.4. Physical Activity Promotion and Prescriptions among Physical Therapists
Due to the above outline PA benefits, healthcare providers should implement
regular PA promotion and prescriptions.(222) Among healthcare providers, a profession
with the educational background and expertise to be key PA promoters and prescribers
are physical therapists.(273) Physical therapists acknowledge their PA promotion and
prescription role, but they do not incorporate regular PA interventions into clinical care.
(1, 10, 18, 27, 97, 110, 160, 177, 182, 183, 186, 244)
1.4.a. Role and Expectations of Physical Therapists as Physical Activity Promoters
and Prescribers
According to the World Confederation for Physical Therapy (WCPT), physical
therapists are healthcare providers who identify and maximize human movement
potential and quality of life within the domains of promotion, prevention, and
rehabilitation.(263, 273) Since maximizing human movement potential requires PA, it is
not surprising to read that the WCPT and the American Physical Therapy Association
(APTA) both support PA promotion and prescriptions.(273) According to the WCPT,
physical therapists should be: 1) promoting the health and well-being; 2) preventing
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impairments, activity limitations, participatory restrictions, and disabilities; 3) providing
interventions to restore the integrity of body systems essential to movement, maximize
function, and recuperations; and 4) modifying access and barriers to endure full
participation in one’s usual roles.(263) In 2019, the WCPT published an updated
competency standard for physical therapists. The standards promoted physical therapists
as the leading nonpharmacological health professionals who play a crucial role in
addressing lifestyle-related non-communicable diseases. Additionally, the standards
outlined the physical therapists’ role in promoting general health, smoking cessation,
nutrition, weight loss, reduction in alcohol consumption, addressing sedentary behavior,
promoting PA, sleep health, and mental health.(77) These are further supported by the
APTA’s 2019 updated position statement. The position statement states that physical
therapists have the expertise and ability to help patients improve their overall health and
avoid preventable health conditions through education, intervention, research, advocacy,
and collaborative consultations related to health-promoting behaviors, including PA.(5, 6)
The need for physical therapists’ PA prescription expertise are even greater among adults
50 years and older, especially if they have physical impairments, activity limitations, or
participation restrictions.(108, 166, 193, 240)
Physical therapists’ roles in PA promotion and prescriptions are further
supported by patients, who expect PA prescriptions from their physical therapists.(29)
The patients also verbalized an increased likelihood of performing PA if their physical
therapists recommend it.(29) Additionally, other national organizations, such as the
AHA, have published position statement’s acknowledging physical therapists’ expertise
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regarding PA promotion, testing, and prescription to patients with complex comorbid
conditions, range of physical impairments, and disabilities.(155)
1.4.b. Physical Therapists’ Education Related to Physical Activity Promotion and
Prescriptions
The WCPT and APTA’s expectations related to PA promotion and prescriptions
are reflected upon in entry-level education, where accreditation bodies put forth
guidelines about PA education requirements for physical therapy programs. For example,
in the United States, accredited entry-level physical therapy programs are required to
educate physical therapy students about health promotion.(85) A cross-sectional study
that examined schools in six countries, including the United States, identified that 100%
of the curriculums included PA and exercise prescriptions, 95% included it in a studentcentered learning approach, and 72% examined it using clinical competencies.(32) In a
United States-specific survey study, out of the 103 programs surveyed, 96% taught
preventative assessments and interventions, 95% taught health promotion, and 98%
taught concepts regarding wellness.(221)
Additional recommendations about physical therapy education on PA promotion
and prescriptions were published by O’Donoghue et al (2014):(192)
1) Curriculums should contain fundamentals related to PA and the impact of insufficient
activity, emphasizing exercise measurement and testing, including anthropometric
measurement, and introducing PA and exercise prescription for population health and
lifestyle-related diseases.
2) Clinical placements should be done in settings with a diverse patient population to
allow exposure and familiarization of various PA and exercise prescription needs. Sites
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should include the ability to shadow specialists who perform weight management or other
preventative services.
3) Teaching and learning methodologies should include active participation and studentcentered learning, such as role-play, case studies, problem-solving, and group
presentations to promote the application of both curriculum content and context.
1.4.c. Effectiveness of Implementing Physical Activity Promotion and Prescriptions
Physical therapists can effectively increase patients’ PA level by implementing
interventions, such as patient education, health counseling, motivational interviewing, PA
prescriptions, and self-monitoring techniques.(18, 83, 133) In a pre-post intervention
study, physical therapists effectively used an individualized and multimodal approach to
increase their patients’ PA levels.(125) During a separate randomized control trial,
physical therapists implemented an individualized treatment approach that incorporated
motivational interviewing, physical examination, individualized goal setting, coaching
and advice on self-management, and physical training. Completing the six-month
program increased the older adults’ daily PA by about 18 minutes and significantly
impacted their level of frailty. Leading to the conclusion that when physical therapists
provide individualized PA interventions to older adults with mobility limitations, they
effectively increased their patients’ PA levels and reduced their frailty.(74)
A systematic review further supported the outcomes of the pre-post intervention
study and randomized control trial.(98) The authors of the systematic review identified
that physical therapists use the following PA interventions: patient education about the
impact of lifestyle behavior on health, goal setting, PA prescriptions, strategy
development, support, encouragement, identifying barriers, self-monitoring, and
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feedback.(98) The intervention periods’ length and intensity varied from five minutes
within a single session to 47 sessions with unspecific duration.(98) Three publications
solely had physical therapists implementing interventions, and the other publications
implemented interprofessional PA interventions.(98) One of the three studies identified
that only 30% of physical therapists provided their patients with health-related
information, including the value of PA.(100) The second study agreed with the lack of
PA interventions and identified that the physical therapists’ primary PA treatment
approach was educating the patient about the importance of PA, which led to no
significant changes in PA levels. The authors of the second study also identified that
when physical therapists provided specific PA prescriptions, they had a 2.97 greater odds
of increasing their patients’ PA levels.(243) The effectiveness of PA interventions
provided by physical therapists was further supported by the third study.(262) Leading to
the conclusion presented in the systematic review, that there are limited number of
studies that examine PA interventions implemented by physical therapists, but if physical
therapists implement PA interventions that are more than patient education, they
effectively increase their patients’ level of PA.(98)
1.4.d. Physical Activity Promotion and Prescriptions among Physical Therapists
Physical therapists’ PA promotion and prescription habits, as well as their
attitudes and knowledge about PA, have been examined using cross-sectional and
qualitative data primarily collected in Australia, Ireland, Nigeria, and Belgium. See Table
2 for a summary of the studies.(1, 10, 18, 97, 177, 183, 220, 244) In Australia, Shirley et
al (2010) identified that 54% of physical therapists performed regular PA counseling,
defined as providing PA recommendations or prescriptions to at least ten patients per
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month. As 94-97% of the physical therapists understood their role of discussing PA
lifestyles, the authors concluded that knowledge about physical therapists’ role does not
impact PA prescriptions.(244) Additionally, the authors identified that physical
therapists’ were 3.7 times more likely to prescribe PA when they felt confident with
prescribing PA and found PA prescriptions to be clinically feasible.(244) Similarly,
Freene et al identified that 95-99% of physical therapists agreed with their need to be
good role models, discuss PA benefits, promote PA, and felt confident about PA
prescriptions. Yet, when the authors assessed the physical therapists’ knowledge about
PA guidelines, only 79% knew the recommended weekly PA duration, 56% knew the
intensity, 26% knew the resistance, and 10% knew all the components of the PA
recommendations.(97) Highlighting that Australian physical therapists were aware of
their role of promoting and prescribing PA, but when tested on their PA knowledge, they
were unable to provide the correct answers.(97)
In Ireland, the results were parallel. According to Barrett et al (2013), 95% of
the physical therapists agreed that PA screening and promotion are part of their
professional role and 92% felt confident in providing PA prescriptions. Yet, only 51%
knew the PA guidelines.(18) The implementation of PA screenings or interventions
occurred among 34% of the physical therapists. Implemented interventions in descending
order of frequency were patient education, written material, PA diaries, behavior
modifications, and gym referrals.(18) Similarly, Mohan et al (2012) reported that 90-96%
of the physical therapists identified themselves as knowledgeable about PA’s importance,
cardiorespiratory responses to exercise, and prescription principles. When asked about
diagnosis-specific PA prescriptions, their confidence decreased to 83% for arthritis, 79%
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for low back pain, 49% for cardiovascular disease, 50% for neurological conditions, 27%
for type 2 diabetes, and 31% for patients who are obese.(177) Since most of the patients
who receive physical therapy services have at least one of these conditions, the lack of
confidence to provide PA prescriptions for these populations is concerning. Additional
concerns are the physical therapists’ lack of knowledge about the PA guidelines, the
contextual factors that impact PA, interventions that promote PA, and the safety and preparticipation screening recommendations.(177)
In Nigeria, 87% of the physical therapists did not prioritize PA promotion and
prescriptions even though they thought it was necessary.(1) The lack of prioritization
points towards the possibility that the barrier may not be a lack of time but could be a
lack of prioritization.(1, 10) Mouton et al (2014) identified similar discrepancies among
physical therapists in Belgium. Almost all physical therapists (99%) agreed that they
should be prescribing PA, but 43% could not explain PA benefits. The authors further
examined the lack of knowledge related to PA and identified that less than half of the
physical therapists could define PA, knew components of the PA guidelines (including
intensity, frequency, and duration). These findings led to the conclusion that physical
therapists that knew the benefits of PA and PA prescription guidelines were more likely
to promote and prescribe PA.(183)
The above-described studies highlight that physical therapists understand their
PA-related roles and verbalize PA promotion and prescription confidence. However, the
physical therapists’ knowledge assessment identified knowledge gaps related to PA
prescriptions, particularly for commonly seen diagnoses, such as diabetes, obesity, and
orthopedic conditions. Another conclusion was that physical therapists understand the
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importance of PA prescriptions but do not prioritize them. As physical therapists have
been identified as primary PA promoters and prescribers, these gaps need to be
addressed.
Table 2. Summary of Physical Therapists’ Perceptions and Knowledge about Physical
Activity Prescriptions
Author
(Year)
Country

Freene et al
(2017)
Australia(97)

95-99%

Self-reported
confidence/
knowledge
about PA
General
confidence:
99%
Confidence
with:
• PA
counseling:
96%
• PA guidelines:
34-35%
95-99%

Barrett et al
(2013)
Ireland(18)
Mohan et al
(2012)
Ireland(177)

95%

92%

100%

General:9096%
Diagnosisspecific: 2783%

Abaraogu et
al (2016)
Nigeria(1)

87%

Assessment:
77%
Have the

Shirley et al
(2010)
Australia(244)

Self-reported
understanding
about roles &
expectations
94-97%
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Tested
Knowledge

% of PA
counseling

NA

Regularly:
54%

Amount: 79%
Intensity: 56%
All
components:10%
PA amount: 65%

Regularly:
55%

Screening/
intervention
for all: 34%
NA

PA guidelines:
49%
Factors that impact
PA: 30%
Pre-PA screening:
55%
Contraindications:
76%
Evidence-based
PA interventions:
39%
NA
Always: 57%
Usually: 24%
Sometimes:

Aweto et al
(2013)
Nigeria(10)

97%

Mouton et al
(2014)
Belgium(183)

99%

needed
education: 62%
Want more PA
education: 73%
Confidence of
promoting PA:
96%
Awareness of
PA guidelines:
43%
NA

Rethorn et al
95%
Knowledge:
(2021)
94%
USA(220)
Skills: 95%
*Abbreviations: PA=physical activity

22%

NA

Regularly:
36%

PA knowledge
assessment: 47%
PA definition:1%
PA dimensions:
1%
PA benefits: 58%
Physiological
signs with PA:
53%
PA guidelines:
52%
Guidelines: 13%

PA
prescription:
52%
PA
information:
28%

Always: 42%
Irregular: 59%

1.5 Theoretical Model
Both the barriers of participating in PA and promoting and prescribing PA can be
explained using a theoretical model. A theoretical model provides researchers with the
foundational knowledge needed to design a comprehensive study that explores the
complex interplay of various factors that result in a specific behavior.(87) A model also
provides semantics that use clear terms and definitions to describe theoretical constructs
and lead to a common language for researchers, educators, and physical therapists.(71)
1.5.a. Social-Ecological Model
When examining complex behaviors, it is beneficial to apply a health behavior model that
incorporates the interplay between individuals and their environment.(253) One such
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theoretical model is the social-ecological model (SEM). The SEM is based on multiple
behavior change theories that explain the complex interplay between individual, social,
institutional, community, and public policy.(171, 250) See Figure 1 for a visual
representation of this complex interplay.(171, 250)

Figure 1. Social-Ecological Model(171, 250)

In the model, the individual factors, also referred to as the intrapersonal factors,
are individual characteristics, such as knowledge, attitudes, behavior, self-concept, and
skills.(171) The social factors, also referred to as the interpersonal factors, are related to
formal or informal social networks or support systems, such as family, work, workout
partners, and friends.(171) Institutional factors, also referred to as organizational factors,
are related to social institutions with organizational characteristics and formal or informal
rules and regulations for operations.(171) Community factors are related to the
relationships among organization institutions and informal networks within defined
boundaries.(171) The public policy factors are related to local, state, and federal policies
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and laws that impact the behavior.(171) To simplify the data analysis related to factors
that impact patients’ ability to participate in PA and physical therapists’ ability to
promote or prescribe PA, the institutional, community, and public policy related factors
are combined into one category referred to as the environmental factors.(253)
1.5.b. Application of the Social-Ecological Model to Physical Activity Participation
When examining patients’ ability to participate in PA, the SEM provides the
ability to systematically organize contextual factors that impact PA participation.(200)
The systematic organization assists with ensuring that PA participation barrier
assessments are comprehensive and inclusive. See Figure 2 for a visual illustration of the
SEM application on PA participation.

Figure 2. Application of Social-Ecological Model to Physical Activity Participation
Personal Factors
Personal factors that impact PA participation include both non-modifiable
demographic factors and modifiable factors. Non-modifiable factors consist of age,
gender, socioeconomic status, educational level, race, ethnicity, marital status, genetics,
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and epigenetics.(120, 139, 146, 208, 270) Modifiable factors include health status,
mobility status, locus of control, self-efficacy, self-perception, self-regulation, resilience,
personal views on aging, enjoyment, expectation, and priorities.(120, 139, 146, 208, 270)
Physical therapists can address modifiable PA participation barriers.(13, 15, 21,
64, 93, 131, 168, 169, 175, 185, 218, 231, 280) More specifically, physical therapists can
develop individualized PA prescriptions that incorporate solutions to the following PA
participation barriers: illness, pain, fear of pain, injury, falls, fear of falling, impaired
balance, impaired cardiovascular status, problems with physical function, decreased
endurance or strength, cognitive impairment, increased body mass index, decreased
energy level, anxiety, and many more.(13, 15, 21, 64, 93, 131, 168, 169, 175, 185, 218,
231, 280)
Additional personal factors that physical therapists can address are self-efficacy,
self-perception, and resilience. Self-efficacy is the personal belief about their capability
to perform or complete a task.(15, 168, 169) A related concept is self-perception, or the
perception of one’s appearance, function, and ability to participate in PA.(231) Both of
these can be impacted by resilience, individuals’ ability to bounce back from physical,
emotional, financial, or social challenges.(218) Resilience is comprised of three sets of
attributes: competence and adversity, assets and risks, and protective processes and
vulnerabilities.(280)
Indirectly related to self-efficacy and self-perception is self-regulation, the ability
to alter a response based on rules, goals, ideals, norms, plans, and other standards of goaldirected behaviors, such as PA.(21) Self-regulation is based on the following four
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variables that physical therapists can incorporate into their assessment and treatment
sessions: standards, monitoring, energy, and motivation.(21)
Unrelated personal factors that physical therapists can impact are PA enjoyment
and expectations and attitudes or views on one’s aging process. Physical therapists can
help patients select physical activities that they identify as enjoyable while addressing
their expectations related to these activities.(26, 175) The expectations may be associated
with the patients’ views or attitudes towards their aging process or locus of control.(13,
131)
Interpersonal Factors
Interpersonal factors include family members, peers, healthcare providers, and
pets. Family members, peers, and healthcare providers can be either facilitators or
barriers to PA participation.(26, 43, 93, 120, 141, 175, 212, 249, 268, 276) While owning
a dog is a PA participation facilitator.(26, 66, 69) Physical therapists may be unable to
change these factors directly, but they should identify solutions or resources that will
assist their patients’ ability to overcome interpersonal PA participation barriers.
Institutional, Community, and Public Policy Factors.
Similarly, institutional, community, and public policy-related PA participation
barriers may not be feasible for physical therapists to address directly. However, physical
therapists need to be aware of solutions or resources that help patients overcome these
barriers. See Table 3 for a list of the factors that a physical therapist needs to keep in
mind when assessing and addressing barriers to participating in PA.
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Table 3. Institutional, Community, and Public Policy Considerations for Physical
Activity Promotion and Prescriptions(17, 49, 53, 58, 89, 95, 104, 142, 143, 179, 223, 227,
268, 269)
• Street connectivity
• Long distances between destinations
• Quality of walkways, such as cracks or
uneven surfaces
• Density of intersections
• Large amount of traffic on the road
• Busy sidewalks
• Public transportation
• Physical barriers such as hills and stairs

• Lack of ramps or curb cutouts
• Insufficient crossing time at crosswalks
• Poor or inadequate lights
• Extreme weather conditions
• Lack of benches or places to rest
• Lack of water fountains
• Perception of vulnerability to crime
• Rurality

To assess the above-mentioned personal, interpersonal, institutional,
community, and public policy-related PA participation factors, physical therapists can use
subjective information from the patient, chart reviews, or previously validated outcome
measures. See Table 4 for a summary of the factors that impact PA participation and how
to assess them.
Table 4. Physical Activity Participation Factors, Facilitators, Barriers, and Assessment

Nonmodifiable
personal
factors

Modifiable

Factor
Age

Facilitator
Barrier
Can be both-depends on the
individual
Gender
Women have lower reported levels
of PA
Socioeconomic Higher
Lower
status
socioeconomic
socioeconomic
status
status
Education
Higher
Lower
level
educational level educational level
Race/Ethnicity Hispanics or Non-Hispanic Blacks
tend to have lower levels of PA
Marital status
If partner
If the partner
exercises
does not
exercise
Health status
Being aware of
Illness, pain,
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Assessment
Subjective/
chart review
Subjective/
chart review
Subjective

Subjective/
chart review
Subjective/
chart review
Subjective

Subjective/

personal
factors

the benefits of
PA

Self-efficacy

High selfefficacy

fear of
pain/injury/
falling, impaired
balance,
impaired
cardiovascular
status, problems
with physical
function,
decreased
endurance or
strength,
cognitive
impairment
(particularly
with executive
function and
ability to multitask), increased
body mass
index, decreased
energy level,
depression, and
anxiety
Low selfefficacy

Self-perception High selfperception

Low selfperception

Resilience

High resilience

Low resilience

Self-regulation

High selfregulation
High levels of
PA enjoyment
High positive

Low selfregulation
Low levels of
PA enjoyment
High negative

Enjoyment
Expectations
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chart review

Self-Efficacy
for
Exercise,(219)
Barriers SelfEfficacy
Scale,(168) and
Exercise SelfEfficacy
Scale(169)
Physical SelfDescription
QuestionnaireShort
Form(163)
Resilience
Scale(218)
Index of SelfRegulation(288)
Use a journal or
diary
Outcome

Ageism and
attitudes about
aging
Priorities
Interpersonal Family and
factors
peer support

Institutional,
community,
and public
policy factors

expectations of
PA or low
negative
expectations of
PA
A positive
attitude about
aging
Prioritizing PA

expectations of
PA or low
positive
expectations of
PA
Ageism or
negative attitude
about aging
Having other
priorities
Having family or Not having
peer support and family or peer
having family or support and not
peers that do PA having family or
peers that do PA

Healthcare
provider

Having a
conversation
with patients
about PA

Household
pets
Walkability
and safety

Having a pet

Living in or near
a safe
neighborhood
with good
walkability
Social
Having social
cohesion
cohesion
Rurality
Not living in a
rural area
* Abbreviations: PA= physical activity
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Expectations
for Exercise
Scale-2

Subjective

Subjective
Family Support
for Exercise
Habits
Scale,(232)
Social Support
Assessment
Scale,(216)
Social Support
for
Exercise(190)
Subjective

Not having a
conversation
about PA or
informing
patients that they
should not do
PA
No pets
Subjective
Not living in or
near a safe
neighborhood
with good
walkability
Not having
social cohesion
Living in a rural
area

Neighborhood
Environment
Walkability
Scale(54)
Subjective
Subjective

1.5.c. Application of the Social-Ecological Model to Physical Activity Promotion and
Prescription
Similar to factors that impact PA participation, factors impacting PA promotion
and prescription can be categorized using the SEM.(228) See Figure 3 for a visual display
of how SEM can explain factors that impact PA promotion and prescription.

Figure 3. Application of the Social-Ecological Model to Physical Activity Promotion and
Prescription
Personal Factors
Many personal factors impact physical therapists’ likelihood of promoting or
prescribing PA. Some of the most commonly cited personal barriers include physical
therapists’ lack of prioritization, interest, motivation, negative attitudes, and beliefs
related to PA promotion and prescriptions.(10, 97, 180, 194, 228, 244) Reasons that may
result in these personal barriers include the notion that primary prevention is a passing
trend or the notion that middle to older adult patients will not benefit from PA promotion
or prescriptions.(10, 97, 180, 244)
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Other commonly cited reasons are related to the lack of self-concept,
knowledge, or skills needed to promote or prescribe PA.(10, 97, 228, 244) Lack of selfconcept includes low self-esteem, self-efficacy, and self-confidence related to the ability
to promote or prescribe PA.(180, 228) Lack of knowledge and skills are related to not
knowing or having the skills and experience needed to promote lifestyle changes.(180,
194, 228)
Interpersonal Factors
The decisions to promote or prescribe PA are also impacted by co-workers,
managers, patients, caregivers, and other healthcare providers. For example, if patients,
patients’ caregivers, co-workers, managers, and other healthcare providers do not
prioritize overall health and health promotion, physical therapists are less likely to
promote or prescribe PA.(135, 194, 228) More specifically, physical therapists may not
invest the time or energy into PA promotion or prescriptions if they perceived that their
patients are not interested, will not adhere to the recommendations, or do not have the
resources to overcome PA participation barriers.(10, 18, 97, 228, 244)
Institutional, Community, and Public Policy Factors
Together, institutional, community, and public policy factors contribute to the
most commonly cited PA promotion and prescription barriers: lack of reimbursement,
workload, and time.(10, 18, 97, 135, 194, 244) Previous publications have identified that
lack of reimbursement for preventative services and the need to see a large number of
patients per day results in the inability to implement interventions with lower
reimbursement rates, such as PA promotion and prescriptions.(10, 97, 135, 244)
Interestingly, physical therapists who regularly promote or prescribe PA state that neither
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time nor reimbursement is a concern and that it is feasible to fit PA interventions into
their treatment sessions.(10, 97) Leading to the conclusion that time and feasibility are
not primary barriers to promoting or prescribing PA.
Instead, the barriers may be related to prioritization and health culture.(118, 153,
283) According to Harding et al (2014), healthcare providers are more likely to prioritize
an assessment or intervention if their managers and co-workers support the initiative, if
they are part of performance evaluations, or are the organization’s priority. Determining
an organization’s priority can occur by examining their educational opportunities and the
availability of tools or resources for implementing the assessment or intervention
strategy.(118) Additionally, Beidas et al (2010) identified that changes in clinical practice
occur after training and continuing education, but to make that change a habit, physical
therapists need the support of co-workers and organizations.(25, 173) Similarly, Li et al
(2018) identified that an organization’s culture, network, communication, leadership,
resources, evaluation strategies, monitoring, and the presents of an on-site champion
increases the likelihood of implementing an assessment or intervention strategy.(153)
These findings were further supported by a scoping review which identified that even if
healthcare professionals are motivated and competent in implementing an assessment or
intervention strategy, their ability to do so is significantly impacted by their workplace
and the support they receive.(283)
Another barrier related to lack of time and feasibility is lack of tools and
resources.(118) If physical therapists do not have the tools and resources they need to be
efficient, implementing PA interventions is challenging.(63) The lack of standardized
tools or resources can also lead to physical therapists feeling overwhelmed.(63)
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According to a gap analysis of PA literature, the tools and resources currently lacking
include resources for facilitating PA communication and education, clinical guides that
assist with assessments and interventions, program referral methodologies, and accessible
community resources.(18, 180, 194, 228)
A different community-related PA promotion and prescription barrier is the
continued focus on a biomedical model. In the biomedical model, healthcare institutions,
disease management, and cure are prioritized over prevention.(135, 228) The impact of
the biomedical healthcare model can lead to fewer resources allocated to implementing
PA promotion or prescriptions.(228) Meaning that physical therapists will prioritize the
impairment associated with the primary reason for coming to physical therapy.(273) For
example, take a patient who comes to physical therapy secondary to a fall. During the
assessment, the therapist identifies that the patient has poor balance, a diagnostic code
linked to billable physical therapy services. Since the therapist did not ask about PA, they
did not learn that the patient started feeling unsteady when they stopped their daily walks.
Stopping their daily walks led to a reduction in PA, a risk factor for falling. Thus, if the
physical therapist bases their care on the biomedical model, they may miss a substantial
component of the patient’s rehab needs.
1.6 Tools as Potential Solutions
Most of the above-stated PA promotion and prescription barriers require
complex interventions. One feasible barrier that can be addressed and can impact the
implementation of PA promotion and prescriptions is the lack of tools and resources. For
example, providing physical therapists with an efficient and clinically feasible method of
assessing PA participation barriers may indirectly address the following PA promotion
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and prescription barriers: lack of time, high productivity standards, and lack of
knowledge or skills related to assessing PA participation barriers.(167)
1.6.a. Currently Available Tools
An initial step of identifying a potential solution is scoping the literature for
available PA promotion and prescription tools. Analyzing tool availability can be done
using a systematic manner, starting at the beginning of patient care. When promoting or
prescribing PA, the first step is examining a patient’s current PA levels. Levels of PA are
assessed using global questionnaires, short-term recall questionnaires, quantitative history
recall questionnaires, PA logs, PA diaries, pedometers, accelerometers, or energy
expenditure records.(2) When comparing the various PA assessment methods
summarized in Table 5, it is essential to examine the method’s clinical feasibility,
reliability, benefits, limitations, and usefulness of each tool. For example, even though
pedometers are inexpensive, the inaccuracy of a pedometer in older adults, especially in
those with a decreased gait speed or abnormal gait patterns, is a limitation related to their
use.(165) Conversely, the I-Watch™ (Cupertino, CA) is more sensitive to movement, but
the cost may be prohibitive.(2) With these considerations, a feasible, reliable, valid, and
easily implemented tool into clinical practice is the Physical Activity Vital Sign
(PAVS).(14, 109) The PAVS is a 2-question measure that has been identified to have
strong psychometric properties and is supported by the American College of Sports
Medicine’s (ACSM) called global health initiative Exercise is Medicine (EIM).(14, 109)
Table 5. Physical Activity Assessment Methods
PA assessment
Description
methods
Global
1-4 item
questionnaires(2) questionnaires

Examples and
references
Physical Activity
Vital Sign (PAVS)
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Advantages

Disadvantages

Simple and
easy to

Risk of recall
bias; does not

that classify
one’s level of
PA

(14, 109) and
Stanford Brief
Activity
Survey(261)
Short-term
7-20 item
Past-week
recall
questionnaires Modifiable
questionnaires(2) that use recall Activity
for the past
Questionnaire(202)
week/month
and
and examine
Physical Activity
PA frequency, Scale for the
duration, and Elderly (PASE)
intensity
(258)
Quantitative
60+ item
Minnesota Leisure
history recall
questionnaires Time PA
questionnaires(2) that use recall Questionnaire(224)
of frequency,
duration, and
intensity of
multiple types
of activities
within > 1PA
domains
performed in
the past
year/lifetime
Written PA
Specific
Bouchard PA
logs(2)
activities
Log(34)
checklist

Written PA
Diaries(2)

Detailed info
about PA,
including
activity
domains,
specific
activities,
body positions
while
performing
the activities,
self-perceived
or referenced

Can be scored
using
Compendium of
Physical
Activities(3)
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administer

provide
activityspecific data

Ability to
measure
compliance
with PA
guidelines

Risk of recall
bias

Thorough
knowledge
of PA
history

Risk of recall
bias; difficulty
evaluating
compliance
with PA
guidelines; and
length of the
questionnaire
can lead to
survey fatigue
and decreased
reliability of
answers
Simple form Potential issues
with a
related to
checklist to completeness
denote
and increased
activities
burden
performed
Detail can
Potential issues
determine
related to
how a
completeness
person feels and increased
about
burden
certain
activities;
thus, it may
help identify
the best
forms of PA
for a person

Pedometers(2)

Accelorometers(2)

intensities,
and the
duration of
PA
Step counter,
usually worn
on the hip or
wrist

Record
accelerations
in one or more
planes at
sampling rates

Pedometers and
Fitbit™, San
Francisco, CA

I-Watch™,
Cupertino,
California;
Actipal™,
Glasgow,
Scotland; and
Actigraph™,
Pensacola, Florida

Objective
measure that
provides
behavioral
feedback
and
motivation

Decreased
accuracy for
individuals
with slow gait
speed or gait
impairments
and difficulty
with measuring
sitting tasks
An
Expensive and
objective
not always
measure that clinically
can assess
feasible
sedentary
time by
counting
minutes
with little
movement

* Abbreviations: PA= physical activity
After identifying that a patient does not meet the PA guidelines, it is essential to identify
if the individual is ready to initiate or increase their PA. To assess a patient’s readiness to
initiate or increase their PA levels, physical therapists should use the Stages of Change
assessment outlined in Figure 4.(187) If a patient is ready to initiate or increase their PA
level, the physical therapists need to assess their PA participation barriers. Due to the lack
of multifactorial assessment tools for PA participation barriers, physical therapists must
assess PA participation barriers using the multiple unifactorial scales outlined in Table 4.
Using these multiple unifactorial scales is a time-consuming and clinically infeasible
process. Therefore, a multifactorial assessment tool of PA participation barriers must be
developed to assist physical therapists with identifying and addressing the barriers, a key
component of increasing patients’ PA levels.(84, 123)
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Figure 4. Flow Diagram of Stages of Change(199)
1.6.b. Filling the Gap
The infeasibility of using multiple tools to assess PA participation barriers led to
developing a comprehensive and clinically feasible scale called the Inventory of Physical
Activity Barriers (IPAB). The hypothesis is that providing physical therapists with the
IPAB will increase their self-efficacy, knowledge, and skills related to assessing PA
participation barriers. Using a more clinically feasible tool may also indirectly address
the barriers of time and an organization’s high productivity standards. Additionally, using
a comprehensive and feasible tool to assess barriers would guide physical therapists on
what solutions need to be incorporated into individualized PA prescriptions.(291)
To further guide physical therapists on promoting and prescribing PA, a PA
toolkit that gives physical therapists a step-by-step guide of moving from PA
participation barriers to solutions is necessary. A step-by-step guide needs to include
assessments of PA levels, readiness to initiate or increase PA, PA participation barriers,
and a treatment algorithm, intervention ideas, and resources. Previous research has
identified toolkits as an effective method of disseminating research, educating healthcare
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providers, and implementing evidence-based practice.(16, 287) A key to developing a
successful PA toolkit is validating the PA toolkit and its components.(16)
1.6.c. Considerations for Developing the Inventory of Physical Activity Barriers
General
A scale, such as the IPAB, can be used to examine the unobservable construct of
perceived PA participation barriers.(31, 80) Validation of the IPAB and its construct was
based on the classic test theory,(81) which states that the scale’s score is the true score
(T) plus an error (e).(81) According to the classic test theory, the error itself is assumed to
be random. Therefore it can either raise or lower the test score, resulting in an error mean
of zero.(81) Due to the random error being equal to zero, the measurement results are the
same as the scale’s true score.(81) Other variables that impact the true score are the test’s
development process and psychometric properties.(81) Psychometrics is a branch of
psychology that deals with the design, administration, and interpretation of quantitative
tests to measure a latent variable, such as PA participation barriers.(137)
Items
The items were generated based on a deductive method, including an extensive
literature review for pre-existing scales and systematic reviews looking at PA
participation barriers among adults 50 years and older.(12, 94, 129, 181) The SEM was
the foundation for the Medical Subject Headings (MeSH) terms used during the literature
review. Meaning that the following SEM-based MeSH terms were used to search for
previously validated scales and other relevant literature: “((((((("scale"[All Fields] OR
"questionnaire"[All Fields]) OR "inventory"[All Fields]) AND "barrier"[All Fields]) OR
"personal barrier"[All Fields]) OR "social barrier"[All Fields]) OR "environmental
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barrier"[All Fields]) AND ("physical activity"[All Fields])) OR ("exercise"[All
Fields]))))))).” All articles were data-minded for any additional publications that were not
captured through the literature search. The results identified the previously validated
scales listed in Table 6.
Table 6. Validated Physical Activity Barrier Scales Used for the Initial Item Pool
Construct of Interest
Personal Factors

Interpersonal Factors

Environmental Factors
Multifactorial

List of Scales
Self-Efficacy for Exercise(219)
Barriers Self-Efficacy Scale(168)
Exercise Self-Efficacy Scale(169)
Multidimensional Self-Efficacy for Exercise Scale(226)
Multidimensional Outcome Expectations for Exercise
Scale(285)
Outcome Expectations for Exercise Scale(217)
Physical Activity Enjoyment Scale(184)
Index of Self-Regulation(288)
Family Support for Exercise Habits Scale(232)
Social Support Assessment Scale(216)
Social Support for Exercise(190)
Physical Activity Social Support(216)
Neighborhood Environment Walkability Scale(54)
Barriers to Health Promotion Activities for Disabled
Persons Scale(24)
Multidimensional Scale for Assessing Positive and
Negative Social Influences on Physical Activity(57)
Exercise Benefits/Barriers Scale(241)
Barriers to Physical Activity Questionnaire for People with
Mobility Impairment(271)

An initial item pool was created by extracting the items from the scales listed in
Table 6. During the extraction process, the items were reviewed for content, quality, and
psychometric properties. Items written poorly, meaning they were ambiguous, unclear,
long, complex, written at a greater than eighth-grade reading level, double-barreled, or
contain double negatives, were rewritten or removed from the item pool. If items had
poor psychometric properties, such as not loading on any factors or not correlating with
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the primary outcome, they were eliminated from the item pool. Examples of items
removed from the potential item pool include “I would rather do other things” and “My
family doesn’t talk to me about being active.” The final list of items was purposefully
redundant to ensure scale validity and reliability.(31, 60) Therefore, the scale refinement
was halted until analyzing pilot data on the target population, adults 50 years and
older.(31)
Format
The IPAB’s title, directions, items, and formatting underwent multiple rounds of
review from various individuals, including adults 50 years and older, PA researchers,
various healthcare providers, and graduate students. The reason for the multiple reviews
was to ensure that the title, directions, and items were clear, concise, and written at an
eighth-grade reading level or lower.(80) After both formal and informal reviews, we
decided to have all items start with the same stem, “My physical activity is limited
because.” During the same review process, we modified the scale’s response options
between a 3, 4, and 5-point Likert scale. In the end, we decided to use a 5-point Likert
scale with the anchors of “Never,” “Rarely,” “Sometimes,” “Often,” and “Always.” The
reason for this was multifactorial, including increasing the scale’s ability to discriminate
between administrations, resulting in the ability to pick up more minor changes in an
individual’s rating of PA participation barriers.(28) It is important to note that the IPAB
scoring was done as a whole instead of individual items.(46)
Establishing the Inventory of Physical Activity Barrier’s Psychometric Properties
A primary aim of developing the IPAB is to have a reliable and valid measure of
PA participation barriers.(60) Since clear definitions ensure that the IPAB will measure
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what it is intended to measure, PA participation barriers needed to be defined, and the
definition needed to be incorporated into the development and validation of the
IPAB.(60) Therefore, for the IPAB, we defined barriers as factors that inhibit goal
completion,(102) and the goal was meeting the recommended weekly 150 minutes of
moderate-to-vigorous PA.(8, 52, 204)
The IPAB’s psychometric properties were analyzed using the classic test theory
principles, which concludes that the total score is attributable to the true score of the
latent variable, PA participation barriers.(80) The IPAB’s reliability was assessed by
examining the scale’s internal consistency and temporal stability.(80, 147, 197, 256, 279)
When examining the validity, the concern is about the scale’s ability to measure
what it is meant to measure.(80) Validity can be examined using content, construct, and
criterion-related validity.(80) Criterion-related validity examines the relationship between
a given test score, such as the IPAB, and a criterion or gold standard.(80) Since there is
no standard for assessing PA participation barriers, the IPAB’s validation did not include
criterion-related validity. Content validity is the “theoretical analysis” or the scale’s
ability to assess the domains of interest.(124) Domain is an overarching label for a set of
related constructs. For example, for the IPAB, we hypothesize that there are at least three
domains of interest: personal, social, and environmental PA participation barriers.
Content validity ensures that the scale’s content is relevant and representative, meaning it
captures the target population’s relevant information.(59) During the development
process, content validity was examined using an expert panel (independent of the scale
developers) consisting of nine PA promotion and prescription experts.(31, 121, 150) We
used systematical and statistical procedures that quantified the experts’ consensus
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regarding each variable’s relevance and importance of being kept in the final scale.(31,
121, 150) The target population was used to examine the face validity, a component of
content validity that examines the degree to which the target population judges an item’s
appropriateness.(121)
Additionally, the target populations’ data was used for construct validity or the
extent to which the scale assesses a construct of interest. The construct of interest is
typically based on hypotheses or previously established models. Identifying construct
validity can be done in multiple forms, including convergent, discriminant, contrastinggroups, or correlation analysis.(213) In relation to PA, previous publications have
identified an association between the amount of PA participation and the number of
perceived PA participation barriers an individual has.(138, 215) Therefore, the IPAB’s
construct validity was established by comparing the average IPAB score among those
who met the 150 minutes of recommended weekly PA to those who did not. As two
different groups were compared, this validity can be further sub-categorized as a
contrasting-group method of construct validity.(80)
Another important validity component is dimensionality, especially since the
goal of the scale is to be multifactorial. A dimensionality test examines the hypothesized
factors or factor structure extracted from a previous model, such as the SEM.(31) One
method of analyzing the scales dimensionality is factor analysis, which is based on the
fundamental assumption that a smaller number of variables is responsible for the
variation among the observed outcome.(140) When running a factor analysis, items that
correlate together are placed into a factor. The items within each factor correlate highly
with each other and not well with other items.(140) In addition to examining the scale’s
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number of factors, factor analysis also assists with validity by identifying the scale’s
internal structures.(31) Factor analysis is categorized into exploratory and confirmatory.
In a simplified definition, exploratory factor analysis explores what items cluster
together, and confirmatory factor analysis confirms a hypothesis about a cluster of
items.(31)
Design with Dissemination and Implementation in Mind
A secondary objective of developing the IPAB is to disseminate and implement
a clinically feasible tool and address PA promotion and prescription barriers. To ensure
that the secondary objective is achieved, it is essential to collect feedback from both scale
administrators (outpatient physical therapists who treat adults 50 years and older) and
scale respondents (individuals 50 years and older).(114, 209, 238) Therefore, the IPAB
was developed using informal and formal feedback from both scale administrators and
respondents. Informal feedback was provided by individuals who did not participate in a
formal research study but provided feedback on the IPAB. Formal feedback was
collected using a modified Delphi study and a pilot study.
Another vital part of increasing the dissemination and implementation success is
exploring the IPAB’s appropriateness, acceptability, adoption, feasibility, implementation
cost, penetration or reach of the IPAB, and sustainability of implementing the IPAB.(20,
37, 209) Appropriateness is defined as the perceived fit, relevance, or compatibility.(209)
Appropriateness can be assessed using qualitative data and a validated quantitative scale
called the Intervention Appropriateness Measure.(20, 209, 278) Appropriateness is
impacted by an intervention’s validity, reliability, the culture of the organization, and the
priorities of the healthcare team.(72)
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Acceptability is the extent to which an intervention, such as the IPAB, is
identified as suitable, satisfying, and attractive.(37) Appropriateness and acceptability are
conceptually similar.(209) One way to differentiate appropriateness and acceptability is
to think of appropriateness as “good fit” for the purpose it is intended to serve, and
acceptability is when the tool is suitable, useful, and practical, resulting in little to no
“push back” during implementation.(209) During the pilot data, acceptability was
reviewed indirectly by looking at the IPAB’s content, complexity, ease of delivery, and
credibility.(209) To further understand an intervention’s acceptability, one must examine
potential implementation barriers.(72, 233) An intervention’s acceptability and potential
implementation barriers can be examined using observations, interviews,(209) or a
validated quantitative scale called the Acceptability of Intervention Measure.(278)
Acceptability is impacted by ethical considerations (including the scope of practice),
experience with promoting and prescribing the intervention, and the physical therapists,
peers, patients, leadership, institution, and organization’s attitude related to the
intervention, the intervention’s cost, and the time it takes to administer the
intervention.(242)
Adoption is the intention, decisions, or actions to employ an intervention.(209)
The “gold standard” for assessing adoption is using a pre and post-intervention study.
When a pre and post-intervention study is not feasible, an intervention’s potential for
adoption can be assessed using qualitative data.(20, 209) Adoption is impacted by an
intervention’s complexity, compatibility with organizational and professional values,
level of disruption to general routine, time requirement, results, management, and general
ease of implementing.(72)
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Feasibility is the extent to which an intervention can be successfully used and
completed.(20, 37, 209) Feasibility is examined by looking at the intervention’s fit within
the organizational culture, perceived positive or negative effects on an organization,
predicted use, and perceived demand (including training, time, and cost).(37, 233)
Another piece of feasibility is practicality, defined as the extent to which the intervention
can be carried out with the intended target population using existing means, resources,
and circumstances.(37) Examining feasibility can be done using qualitative data, a
quantitative scale called the Feasibility of Intervention Measure,(278) and cross-sectional
survey data looking at difficulty, efficiency, speed, and target populations’ ability to
complete the intervention.(20, 37, 209) Feasibility is impacted by patients’ contextual
factors such as cognitive impairments, time, reimbursement, cost, portability, and value
of the findings.(62)
Penetration, also known as the level of integration, reach, spread, or access.(20,
209) Penetration can be assessed using the penetration formula, which takes the number
of patients who complete the intervention per number of eligible persons.(39) The last
component of assessing dissemination is sustainability, sometimes referred to as
maintenance, continuity, and durability, and it is the ability to continue the integration
long-term.(209) Without an implementation study, both penetration and sustainability are
impossible to evaluate.
Another important implementation component is administration mode, such as
self-administration or in-person administration.(86) Due to clinical and research
feasibility and dissemination purposes, we have decided to make the IPAB a selfadministered scale.(101) Another reason for selecting self-administration is its
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association with decreased risk of bias and interviewer effects.(101) To further increase
dissemination, the scale is developed and validated using both electronic and pen-andpaper administration formats.(247, 248)
1.7 Conclusion
Not participating in regular PA, particularly among aging adults, has multiple
health consequences, including increased risk of falling, morbidity, and mortality.
Healthcare providers can address these health consequences by implementing PA
promotion and prescriptions. Key healthcare providers with the knowledge and skills
needed to address patients’ PA levels are physical therapists. According to studies
primarily performed outside of the United States, researchers have found that physical
therapists are aware of their PA promotion and prescription roles but are not providing
regular PA interventions. Due to the differences in healthcare systems and education, it is
essential to further explore PA promotion and prescriptions among United States-based
physical therapists. Even with differences in healthcare systems, a commonly provided
reason for not promoting and prescribing PA is the lack of tools. Therefore, we have
developed the IPAB, an assessment tool for PA participation barriers that will help
physical therapists identify why patients 50 years and older are not physically active.
1.8 Study Purpose and Research Questions
1.8.a. Study Purpose
This dissertation aims to: 1) examine PA promotion and prescription
characteristics among United States-based physical therapists’ treating patients 50 years
and older; 2) explore the factors that impact their PA promotion and prescriptions; 3)
validate a tool that supports PA promotion and prescriptions among adults 50 years and
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older; and 4) explore the tools implementation potential. Data related to PA promotion
and prescriptions were obtained through an ethnographic and convergent mixed-method
study. The validation of the supportive tool, IPAB, was accomplished through a crosssectional and randomized cross-over design. Exploring the implementation of the IPAB
and a PA toolkit that is currently under development was done using the convergent
mixed-method study.
1.8.b. Research Questions
Study 1: Ethnographic Study
1) What does PA promotion and prescriptions among physical therapists who treat
patients 50 years and older look like?
2) According to physical therapists who treat patients 50 years and older, what
impacts their PA promotion and prescriptions?
Study 2: Convergent Mixed-Method Study
1) According to physical therapists, upon initial review of the IPAB, does the scale
appear to be an appropriate, acceptable, adoptable, and feasible method for
examining PA participation barriers among patients who are 50 years and older?
2) According to physical therapists who treat patients 50 years and older, what are
potential factors that impact the implementation of the IPAB and a PA toolkit
currently under development?
Study 3: Validation Study
1) Is the IPAB a valid and reliable scale that can differentiate between adults 50
years and older performing the recommended amount of PA and those who are
not?
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2) Can the pen-and-paper format of IPAB be used interchangeably with the
electronic format?
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CHAPTER 2: Preliminary Data
2.1 Introduction
Research examining PA promotion and prescriptions among physical therapists
has primarily been done outside of the United States. Due to the differences in healthcare
systems and education, we decided to further explore PA promotion and prescriptions
among United States-based physical therapists. To ensure feasibility and efficiency, we
partnered with another researcher examining clinical practice standards among physical
therapists.
A separate study was conducted secondary to the identification that physical
therapists do not have a clinically feasible multifactorial assessment tool for PA
participation barriers. The current gap was addressed by developing a new PA
participation barrier tool called the Inventory of Physical Activity Barriers (IPAB). After
its initial development, we conducted a pilot study and a modified Delphi study to refine
the scale and explore its reliability and validity.
The preliminary data highlighted the need to complete additional research
related to both studies, physical therapists promoting and prescribing PA, and validating
the IPAB. The preliminary studies provided the data necessary to determine the sample
size needed for a well-powered validation study.
2.2 Physical Activity Promotion and Prescriptions among Physical Therapists
We used 56 de-identified physical therapy notes completed on 18 different
patients to explore the physical therapists’ documentation related to PA promotion and
prescriptions. Since this was an addition to a pre-existing study, we did not select the
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study population. In this study, the physical therapists treated 21-65-year-old patients
receiving physical therapy treatment for chronic low back pain. Secondary to using deidentified electronic health records, the study modification was deemed “Not Human
Subjects” research.
Systematic data collection was ensured by following recommended guidelines
and developing a data abstraction form (DAF).(65, 115, 196, 251) The DAF was based
on previously published forms, the variable of interest (PA prescription), and
documentation standards published by the APTA. Based on these guidelines, we
developed the following DAF categories: 1) objective data or assessments related to PA
promotion or prescriptions; 2) specification about the purpose of the documented PA,
such as assessment, intervention, or prescription; 3) prescription component, including
frequency, intensity, type, and duration; 4) plan of incorporating PA into patient care; 5)
PA history; and 6) general movement discussion. Each category had an accompanying
definition based on the APTA’s Guide to Practice(7) and Guidelines for Exercise Testing
and Prescription.(259) The completed DAF and accompanying definitions were used to
abstract data from 56 encounter notes. We calculated descriptive statistics for each
category to gain information about the type and amount of PA prescription documented.
Within the 56 encounter notes examined, physical therapists documented the
following percentages of the above-mentioned PA components: PA history 23%, PA
assessment 32%, PA interventions 14%, PA prescriptions 4%, the plan of incorporating
PA 21%, and general movement discussion 19%. Sixty-seven percent of PA history
documentation occurred in the initial evaluation. The primary PA assessments
documented were the 6-minute walk test and the Patient-Specific Functional Scale. The
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documented PA interventions consisted of education and in-session warm-ups, including
walking on a treadmill or riding a stationary bike. Education on PA occurred in 16% of
patient encounters, with most of it being related to PA benefits and returning to the prior
level of PA. The general movement discussions consisted of the importance of moving
for pain management and general recommendations about staying active.
Our results provide insight into the PA promotion and prescriptions documented
by physical therapists. The results highlighted that PA history and PA assessments are
documented among approximately one-quarter of the patients with chronic low back
pain. A reason for the PA documentation could be the acknowledgment of the importance
of PA among patients with chronic low back pain. In contrast, a reason for the lack of PA
promotion and prescriptions could be secondary to PA promotion and prescription
barriers. Without direct observations, it is difficult to determine if the lack of PA
documentation is secondary to not documenting the PA promotion or prescriptions or
because the therapists did not provide the PA interventions.
2.3 Scale Development
We had 39 participants complete either an electronic format (n= 24) or a penand-paper format (n= 15) of the initial 148-item IPAB and the PAVS. Respondents’ age
ranged from 50-85 (M= 58.23; SD= 7.75). The pilot study results indicated that the IPAB
has good reliability (Cronbach alpha= 0.89-0.97), can discriminate between those who
meet the recommended 150 minutes of PA and those who do not, and illustrated a strong
negative correlation between the IPAB and PAVS. See Table 7 for additional information
about the IPAB’s preliminary results.
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The preliminary data also identified that both formats have high internal
consistency and the IPAB’s means are not significantly different between the two
administration formats. Thus, we can conclude that the two formats may be used
interchangeably, but a cross-over design is needed to confirm this conclusion. See Table
8 for more information.
Table 7. Descriptive Statistics of the IPAB
Construct

Personal

Range

Mean
(SD)

Reliability
(α)

1.00-2.24

Correlation
to PAVS (r)

Ability to
differentiate
between
meeting/not
meeting PA
<0.001

1.35
0.96
-0.70
(0.33)
Social
1.00-1.79
1.21
0.75
-0.55
<0.001
(0.21)
Environmental 1.00-1.94
1.19
0.89
-0.53
<0.001
(0.23)
Entire scale
1.00-2.10
1.29
0.97
-0.69
0.01
(0.27)
*Abbreviations: IPAB=Inventory of Physical Activity Barriers; PA= Physical activity;
PAVS= Physical Activity Vital Sign
** For the range and mean, the score was based on a 3-point Likert scale
Table 8. Comparison of Electronic and Pen-and-Paper Formats of the IPAB
Assessment
Electronic
Pen-and-paper
Comparison (p-value)

Internal consistency
0.96
0.97
NA

Comparison of mean
1.32
1.25
0.43

Secondary to the low number of participants, we could not reduce the items to
fewer than 81. Since an 81-item scale is not clinically feasible and completing a wellpowered validation study on an unfinalized scale version was not appropriate, we needed
an alternative method for refining the scale. Therefore, we completed a modified Delphi
study, which implemented a systematic method that involved receiving three rounds of
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feedback from a panel of nine experts.(35, 68, 237) During the first round, we asked
participants to provide feedback about the IPAB’s items. During the last two rounds, we
asked participants to rate each item’s level of importance for being included in the final
IPAB. Using the modified Delphi study results, we identified the scale’s content
validity,(36) refined the scale to 40 items, and made two major improvements to the
IPAB. The first major improvement was developing the same stem for all items (“My
physical activity is limited because…”). The second major improvement was changing
the initial scale’s 3-point scale (“not at all,” “somewhat,” and “a lot”) to a 5-point scale
(“never,” “rarely,” “sometimes,” “often,” and “always”). Having a 5-point scale allows
the scale to be more sensitive to change and increases the ability to use parametric
tests.(46, 189, 257) The feedback was also used to make minor grammatical
modifications to several of the items. Before implementing the IPAB, an additional
validation study was recommended.
2.4 Conclusion
The preliminary data highlighted the need to complete additional research
related to both studies, physical therapists promoting and prescribing PA, and validating
the IPAB. Thus, as we see in the chapters that follow, an ethnographic study was
conducted to add to the preliminary data and provide insight into PA promotion and
prescriptions among United-States-based outpatient physical therapists treating patients
50 years and older. Additionally, the IPAB underwent validation using both a crosssectional study and a cross-over study. A convergent mixed-method study was conducted
to explore the IPABs potential impact on current PA promotion and prescription barriers.
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CHAPTER 3: Physical Activity Promotion and Prescriptions among Physical
Therapists Treating Adults 50 Years and Older
This ethnographic study had two aims: 1) Examine PA promotion and
prescription characteristics among United States-based physical therapists treating
patients 50 years and older; and 2) Explore the contextual factors that impact their PA
promotion and prescriptions.
3.1 Study: Abstract
Background: Not participating in regular physical activity (PA), particularly among
aging adults, has multiple health consequences, including increased risk of falling,
morbidity, and mortality. Healthcare providers can address these health consequences by
implementing PA promotion and prescriptions. Key healthcare providers with the
knowledge and skills needed to address patients’ PA levels are physical therapists. Yet,
according to research, about 50% of physical therapists do not regularly promote or
prescribe PA. The data on PA promotion and prescriptions among physical therapists is
based on cross-sectional research performed outside of the United States and does not
focus on aging adults.
Purpose: To gain insight into PA promotion and prescriptions provided by United Statesbased physical therapists treating patients 50 years and older. We also explored the
contextual factors that impact their PA promotion and prescriptions.
Method: Our ethnographic study included a questionnaire, observations, and semistructured interviews. The questionnaire was used to gain insight into the physical
therapists’ level of experience, knowledge, and confidence related to PA promotion and
prescriptions, perception of PA prescription barriers, and PA levels. The observations and
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semi-structured interviews were used to gain further insight into PA promotion and
prescription as well as the factors that impact them. We analyzed our quantitative data
using descriptive statistics and qualitative data using a Framework Analysis.
Results: Our nine participants’ mean age was 48.9 years (SD= 11.5) with 24.7 years
(SD= 11.6) of clinical experience. 88.9% of participants assessed patients’ PA and had
PA conversations “a lot” or “all the time.” However, PA prescriptions were not as
common. These findings were further supported by our observations and interviews,
which revealed the following themes: 1) treatment prioritization; 2) physical therapists’
intentions, awareness, and knowledge related to PA; and 3) contextual factors that
influence treatment. The contextual factors included: 1) personal experience, beliefs, and
values; 2) concerns related to PA promotion and prescription for older patients; 3)
clinical experience and habits; 4) patient characteristics and physical therapists’
perceptions of the patient; 5) work environment and culture; 6) community resources and
access; 7) healthcare policies; and 8) COVID-19.
Conclusion: Although physical therapists verbalize an intent to promote and prescribe
PA, they tend to prioritize impairment and pathology-based assessments and
interventions. Various contextual factors influenced the participants’ prioritization of
impairments and pathologies. Further research is needed to develop and implement
intervention strategies that address the identified contextual barriers to promoting and
prescribing PA.
KEY WORDS: Health Promotion, Physical Activity, Physical Therapy
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3.2 Introduction
Despite the known benefits of physical activity (PA),(50, 73, 82, 151) 27.5% of
adults above the age of 50 and 35.3% of adults above 75 reported no leisure-time
physical activity (PA) in the last month.(277) Insufficient PA levels lead to an increased
risk of poor quality of life, morbidity, and mortality.1-4 To prevent these health
consequences, it is recommended that adults perform one of the following recommended
weekly levels of PA: 1) 150-300 minutes at a moderate intensity; 2) 75-150 minutes at a
vigorous intensity; or 3) an equivalent combination of moderate and vigorous PA.(8, 52,
204) Not meeting these recommendations classifies someone as having insufficient PA
levels. Insufficient PA levels are especially detrimental in adults undergoing age-related
changes such as decreased strength, balance, and endurance.(50, 73, 82, 151, 229)
Consequently, regular participation in PA is a critical intervention for older adults, and
thus healthcare providers should incorporate PA promotion and prescriptions into their
clinical practice.(198)
According to multiple healthcare professions, patients, and the American
Physical Therapy Association, physical therapists are key players in addressing
insufficient levels of PA.(6, 27, 156, 214) Yet research has identified that only about half
provide regular PA promotion and prescriptions in addition to home exercise
programs.(27, 75, 76, 96, 182, 186, 244) Reasons for not promoting or prescribing PA are
multifactorial, including other patient needs, beliefs related to PA prescriptions, interest
in prescribing PA, knowledge, skills, supportive co-workers and work environment, and
policies related to PA promotion and prescriptions.(10, 18, 97, 171, 180, 194, 228, 244)
Research about PA promotion and prescriptions among physical therapists primarily

49

comes from studies performed outside of the United States.(1, 18, 97, 177, 244) As the
United States’ healthcare and education system are different from other countries, it is
essential to examine PA promotion and prescription factors within the context of the
United States.
Additionally, research has primarily used cross-sectional study designs, which are
associated with nonresponse and recall bias and do not provide a complete picture of
what is happening in the clinic. Thus, studies looking at contextual factors associated
with PA promotion and prescriptions should include other data collection methodologies,
such as clinical observations and interviews.(111, 234) Furthermore, no studies have
examined PA promotion and prescriptions among physical therapists treating
community-dwelling adults 50 years and older.(27, 75, 76, 96, 182, 186, 244) Therefore,
our study aims to gain insight into PA promotion and prescriptions provided by United
States-based physical therapists treating patients 50 years and older. We also explored the
contextual factors that impact their PA promotion and prescriptions.
3.3 Materials and Methods
3.3.a. Study Design
We used an ethnographic study design to gain insight into habits and contextual
factors that influence PA promotion and prescriptions. Ethnography is a qualitative
research methodology that uses observations and interviews to elicit information about a
group of individuals, such as physical therapists, or a particular setting, such as outpatient
physical therapy.(234) Using observations and interviews allows for the comparison of
what participants say in interviews and what they do in practice, thus providing a deeper
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understanding of PA promotion and prescriptions.(79, 111, 148, 234) The ability to
observe clinicians without them knowing about the research question minimizes the risk
of physical therapists providing responses or changing their clinical practice based on the
question. (79, 111, 148, 234) Additionally, observations allow us to see potential
contextual factors that physical therapists may not self-identify but can impact PA
promotion and prescriptions, such as their work culture.(79, 111, 148, 234) Our study
was approved by the University’s internal review board and the hospital’s research
council. Informed consent was obtained from all participants before initiating data
collection.
3.3.b. Setting
We selected two different outpatient physical therapy sites for this study. The first
site, referred to as site one, was a large hospital-based physical therapy clinic. While the
second site, referred to as site two, was a privately owned practice with three satellite
clinics. Site one is part of a large healthcare network and is within an Orthopaedic and
Rehabilitation Center. The site employs nine treating physical therapists, occupational
therapists, athletic trainers, and one non-treating manager who is a physical therapist. The
occupational therapists, athletic trainers, and manager were not observed or interviewed.
Site one has multiple private treatment rooms and two open gym treatment areas, one
designed for manual therapy and the other for exercise. Next to the building, there is a
paved walking path and trails. In addition to daily clinical care, site one had a physical
therapist actively involved with implementing a community-based PA program. The
program is evidence-based and provides PA opportunities for individuals with mobility
limitations or increased risk of falling.
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Site two has three satellite clinics, but only one was utilized for data collection.
The site utilized for data collection employs six treating physical therapists, including the
manager. Site two has two open gym treatment areas, with each being twice the size of
the open gym space available at site one. Besides the open gym treatment areas used for
both exercise and manual therapy, they have a room with materials and space to complete
their work hardening program and multiple private treatment rooms. Outside of the clinic,
site two has an academic partnership with the local physical therapy program. The
partnership provides 40-50 hours of clinical learning experience for physical therapy
students, allows faculty to treat patients at the clinic, and provides physical therapists
with the opportunity to become adjunct clinical faculty members. Site two provides
current patients with the ability to use their exercise equipment outside of office hours
and offers multiple community programs, including injury prevention, running programs,
and fall prevention programs. Both sites have a history of actively participating in
research and continuing education opportunities. The purpose of selecting two different
clinical sites was to gain a deeper understanding of the work environment and culture that
impact PA promotion and prescriptions. The reason for selecting a hospital-based and a
privately-owned outpatient physical therapy clinic is that previous research has identified
that these two types of settings have different clinical outcomes and efficiencies related to
healthcare delivery.(56)
3.3.c. Participants
Participants were licensed physical therapists who have at least one year of
clinical experience treating in an outpatient physical therapy setting. Physical therapists
were excluded if they did not treat patients 50 years and older.
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3.3.d. Recruitment
The two sites were selected based on previous involvement with the University.
After the site managers agreed to be a host site, we sent an IRB-approved e-mail to the
physical therapists at both sites, and nine physical therapists responded and agreed to
participate. The observations and interview dates and times were based on the
participants’ schedules.
3.3.e. Data Sources
Quantitative Questionnaire
The questionnaire’s purpose was to gain insight into physical therapists’ level of
experience, knowledge, confidence related to PA prescription, and perception of PA
prescription barriers. The assessments of PA knowledge, attitudes, and beliefs were based
on a method used by Mouton et al (2014).(183) The questions related to the physical
therapists’ PA promotion and prescriptions were based on questions used by Lowe et al
(2018).(158, 159) The PA prescription barrier questions were based on the questions used
by Shirley et al (2011).(244) The physical therapists’ personal PA level was assessed
using a subjective two-question scale called the Physical Activity Vital Sign, a valid and
reliable PA assessment measure.(14, 109) See Appendix A for a copy of the
questionnaire.
Qualitative Observations
Observations provided us with a deeper understanding of the physical therapists’
PA promotion and prescription habits and the factors that impact their decision-making.
More specifically, open gym observations allowed us to examine the interaction between
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staff, which provided insight into the organization’s health culture and interpersonal PA
promotion and prescription factors. In comparison, the purpose of the participant
observations was to examine the interaction between patients and physical therapists,
which provides insight into the personal and interpersonal PA promotion and prescription
factors.(164, 235, 236) We gathered observational data using detailed field notes. After
each observation period, we entered data into a systematic table that allowed us to reflect
on observation and write theoretical memos. Theoretical memos are records of
developing ideas about the individual observations and the connections between them.
Through data theorization, memos transform field-note descriptions into theoretical
information. In other words, the memos are the documentation of the thinking
process.(178) To ensure that we gathered data from both evaluations and treatment
sessions, participants were observed for at least one evaluation and one treatment session.
The total hours of observations were based on saturation of the data.(90) We identified
data saturation after 16 hours when no new information was observed, meaning our fieldnote descriptions and memos were being repeated from previous observations. See
Appendix B for the IRB-approved observation template.
Qualitative One on One Interviews
A semi-structured interview guide was written using the theoretical memos. The
interviews were aimed to elaborate and refine our understanding of the emerging themes
related to PA promotion and prescriptions. We examined the clarity and appropriateness
of the interview questions by completing two mock interviews. The participants of the
mock interviews provided feedback about the questions’ clarity, and their responses
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helped evaluate the questions’ ability to provide insight into our observations. The final
interview questions are outlined in Appendix C.
3.3.f. Procedures
Observations occurred during March 2020 and December 2020-February 2021.
The break between the two observation sessions was secondary to COVID-19 related
restrictions. After 16 hours of observations, we used the theoretical memos to develop the
interview questions. Once the interview questions were finalized, all participants were emailed a secure survey link to the questionnaire administered using RedCap. After
completing the survey, we e-mailed participants to identify a date and time for the
interviews. Interviews were completed between February and March 2021. They lasted
approximately 45-60 minutes and were conducted using Zoom (Zoom, San Jose, CA).
3.3.g. Analysis
Quantitative Analysis
Data were managed using SPSS-Version 27 (IBM, Armonk, NY). We calculated
descriptive statistics, including means, standard deviations, and frequencies for all
quantitative questionnaire items.
Qualitative Analysis
Transcripts were analyzed using Framework Analysis, which allowed us to use
both inductive and deductive themes.(211) To become immersed in the data and ensure
familiarity, the coders (MW and NG) read the transcripts multiple times. Each coder
initially coded all transcripts independently and then met to discuss the emerging themes
and reach a consensus on codes. The coders then completed a second round of coding
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using agreed-upon codes. After finalizing the coding, the codes were categorized into
broader categories or themes. A summary matrix for each theme was outlined, including
subthemes and quotes, which were agreed upon among the coders.
3.4 Results
3.4.a. Participant Characteristics
Our 9 participants had a mean age of 48.9 years (SD= 11.5) with 24.7 years (SD=
11.6) of clinical experience. A majority of participants had PA conversations with their
patients “a lot” or “all the time” (88.9%), assessed PA levels “a lot” or “all the time”
(88.9%), and provided a prescription at least “sometimes” (64.4%). On the PA
knowledge assessment, participants scored an average of 66.4%. When looking at the
components of the assessment, 33.3% (n= 3) could define PA, 11.1% (n= 1) knew the PA
recommendations for older adults, 44.4% (n= 4) knew what the acronym for frequency,
intensity, time, and type (FITT) was, 77.8% (n= 7) could list at least four PA benefits,
and 66.7% (n= 6) knew at least three acute physiological changes that occur during PA.
See Table 9 for additional participant characteristics.
Table 9. Participant Characteristics
Variable
Age, mean years (SD)
Experience as a physical therapist, mean years (SD)
Working in outpatient physical therapy, mean years (SD)
Certified clinical specialists, n (%)
Caseload of patients 50 years and older, % of caseload (SD)
Weekly moderate-vigorous level of PA, mean minutes (SD)
PA knowledge score range 0-100%, mean score (SD)
PA conversation, n (%)
A lot-all the time
Sometimes
Not at all-rarely
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48.9 (11.5)
24.7 (11.6)
23.0 (9.9)
4 (44.4)
57.8 (16.6)
420.6 (200.4)
64.4 (0.1)
8 (88.9)
1 (11.1)
0 (0.0)

Assess PA, n (%)
A lot-all the time
Sometimes
Not at all-rarely
PA prescription, n (%)
A lot-all the time
Sometimes
Not at all-rarely
Address lack of PA, n (%)
A lot-all the time
Sometimes
Not at all-rarely
PA plan post-discharge, n (%)
A lot-all the time
Sometimes
Not at all-rarely
Confidence in prescribing PA, n (%)
Very-extremely
Somewhat
Not at all-minimally
Confidence in changing behavior, n (%)
Very-extremely
Somewhat
Not at all-minimally
Importance of asking about PA, n (%)
Very-extremely
Somewhat
Not at all-minimally
Importance of providing a PA prescription, n (%)
Very-extremely
Somewhat
Not at all-minimally
Burden of asking about PA, n (%)
Large-extreme
Moderate
None-minimal
Burden of providing a PA prescription, n (%)
Large-extremely
Somewhat
None-minimally
Top Barriers, n (%) agreed or completely agreed, n (%)
Lack of incentive
Other treatment priorities
Lack of resources
*Abbreviations: PA=physical activity
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8 (88.9)
1 (11.1)
0 (0.0)
3 (33.3)
3 (33.3)
3 (33.3)
7 (77.8)
2 (22.2)
0 (0.0)
4 (44.4)
3 (33.3)
2 (22.2)
7 (77.8)
1 (11.1)
1 (11.1)
4 (44.4)
5 (55.6)
0 (0.0)
7 (77.8)
2 (22.2)
0 (0.0)
7 (77.8)
2 (22.2)
0 (0.0)
0 (0.0)
1 (11.1)
8 (88.9)
0 (0.0)
2 (22.2)
7 (77.8)
4 (44.4)
4 (44.4)
4 (44.4)

3.4.b. Integration of Observations and Interviews
Our observations and interviews revealed that all physical therapists prescribe
therapeutic exercise, but PA was not regularly prescribed. When physical therapists
talked about their PA prescription and exercise, they discussed two types of priorities: 1)
prioritize the impairment and reason for referral; or 2) prioritize PA and its long-term
benefits, including managing patients’ current concerns, wellness, and health. Further
examination into treatment priority identified that physical therapists were aware of PA’s
importance and intended to help their patients stay active. But the execution did not
always occur because physical therapists encountered contextual factors that impact their
ability to promote or prescribe PA. These observations and interviews have resulted in
the following three themes: 1) treatment prioritization; 2) physical therapists’ intentions,
awareness, and knowledge related to PA; and 3) contextual factors that influence
treatment. See Figure 5 for a visual representation of the themes and their relationship.

Figure 5. Visual Representation of Themes
Treatment Prioritization
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During observations, it was evident that physical therapists prioritized specific
components of their evaluation or treatment session based on their patients’ subjective
information. An example of using the patient’s subjective information to prioritize
treatment was seen during PT9’s observation. During the observation, the physical
therapist treated a patient who came into the clinic with 8/10 shoulder pain. After a tenminute discussion related to shoulder pain, PT9 performed manual therapy for most of
the session. At this time, PT9 discussed the need to prioritize range of motion before
initiating a strengthening program and how performing manual therapy will increase the
patient’s range. While performing manual therapy, consisting of trigger point release,
joint mobilizations, and passive range of motion, PT9 stated, “I am doing this to calm
down the pain.” For some physical therapists, the priority of the plan of care changed
based on factors such as current pain level or current symptoms, stage of recovery, and
date of discharge. These physical therapists initially prioritize the impairments or
pathologies associated with the patients’ reason for coming to physical therapy and then
switch to prioritizing the initial cause that led to the impairment or pathology, such as
decreased PA participation or increased sedentary time.
However, according to observations and interviews, most participants seemed to
prioritize the impairments or pathologies throughout the entire plan of care, leading to a
continued focus on strength, range of motion, or flexibility impairments. When physical
therapists who prioritize impairments or pathologies were asked about their treatment
prioritization, they responded with something similar to what PT7 stated, “my
interventions are mostly based on the injury I am seeing or the pathology I am treating.”
The prevalence of impairment-based prescriptions appeared to be higher among patients
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treated for acute pain, upper extremity diagnosis, or patients who were older or
considered frail. A justification for the need to prioritize the impairments or pathology
was provided by PT1, who stated, “If it’s not necessarily what they’re coming in to see
me for, I don’t want to use their resources to address that problem because that’s not
their primary complaint.” Another justification was related to the importance and time it
takes to get patients independent with a home exercise program that addresses specific
pathology and thus not having time for PA promotion or prescriptions.
An additional type of prioritization that we observed was prioritizing PA
promotion and prescriptions regardless of the reason for treatment. During the interviews,
physical therapists who prioritized PA promotion and prescriptions verbalized
incorporating them for all patients. When asked to elaborate, these participants stated that
they believe that all patients who are not meeting the recommended PA level, regardless
of impairments or pathologies, benefit from an intervention that addresses insufficient
PA. Additional reasons for prioritizing PA were: 1) to help patients achieve their activity
goals; 2) manage patients’ current symptoms; 3) prevent re-injury or flare-up of current
symptoms; 4) improve long-term health; 5) improve energy levels; and 6) improve the
ability to do community tasks without feeling exhausted or at risk of falling. The longterm implications were explained well by PT6, who said, “I want you to stay active, so
we need to figure out how to keep you moving because that is going to be the best
treatment for you.”
A patient example of prioritizing PA was presented by PT7, who talked about
working with a female patient receiving physical therapy services after undergoing a total
knee arthroplasty. During a treatment session, she self-identified as being obese and
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expressed concern about her weight status and her ability to walk for weight loss. The
physical therapist then mentioned how she or he addressed the patient’s concerns and
incorporated a PA prescription into the plan of care.
Conversations related to PA promotion and prescriptions were more thorough
among physical therapists who performed or discussed PA assessments. Examples of PA
assessments were observed during initial evaluations completed by PT8. The assessments
observed included subjective questions about the types, amount, and frequency of PA and
the patient’s sedentary behavior. Physical therapists who discussed PA assessments
verbalized that the pain neuroscience education they have received has taught them the
value of looking beyond impairments or pathologies and that this has resulted in
increased PA assessments and prescriptions. The change in clinical practice was
verbalized by PT8, who said, “I do think at least from my own practice over the last few
years, I think I’ve gotten a little bit better about no matter what the issue is, trying to talk
about some sort of activity.” The same physical therapist was observed providing the
following PA prescription, “I would like to encourage the 1-2 hours of hiking and the
soccer, but I also want to give you the tools you need to relieve the pain.”
Physical Therapists’ Intentions, Awareness, and Knowledge Related to Physical
Activity
The lack of prioritizing PA was not associated with a lack of intent. For example,
PT7 stated, “Sometimes or most of the time, you get to talk about physical activity. But
probably not as much as I think I do, you know, I believe in it, I think about it, and I just
know it’s not happening with every patient.” When participants were asked about their
attempt to promote PA, participants stated that it starts with patient education. After
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conversations about patient education, participants expressed the frustration of wanting to
promote and prescribe PA but that they simply do not have enough time. According to
PT9, the inability to get to PA promotion and prescriptions is the reality of clinical
practice, and that “in an ideal world, you would encourage them to do anything to get
them started, and then you would follow them through, and you would progress them,
and you encourage them to do more and more.”
The physical therapists’ intentions were associated with their awareness and
knowledge of PA’s importance. The awareness of PA’s importance was seen during
PT4’s observations when she or he told a patient that PA is one of the most important
factors of health and staying active is a lifelong process. The impact of knowledge related
to PA’s importance was further emphasized during the interviews, when PT3 stated, “I
think everybody needs to have a degree of physical activity,” and PT8 said, “it’s pretty
clear that movement is good.” Additional investigation revealed that the benefit of PA
that most physical therapists were interested in was related to patients’ improving or
maintaining functional independence and alternative forms of pain management.
Physical therapists illustrated both PA-related knowledge and knowledge gaps.
Knowledge about PA was demonstrated through participants’ ability to verbalize the
benefits of PA and their role in prescribing PA. When it comes to PA guidelines and
prescription principles, both interviews and the questionnaire identified gaps in
knowledge. For example, only 33.3% provided a PA definition during the PA knowledge
assessment. The inability to define PA was further supported by interviews, during which
physical therapists kept going back to discussing therapeutic exercise when being asked
about PA prescriptions. Similarly, physical therapists lacked knowledge about PA
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guidelines, as seen during both interviews and the PA assessment. During the PA
knowledge assessment, 11.1% stated that the weekly PA recommendations consist of
either 150 minutes of moderate-intensity PA, 75 minutes of vigorous-intensity PA, or a
combination of both.(204)
When discussing patients’ PA participation barriers, the participants expressed
knowing how to handle simple PA participation barriers, such as the patients’ lack of
knowledge about PA. However, physical therapists felt that they did not know how to
address more complex PA participation barriers, such as patients not being interested in
increasing their PA level. During the interview, PT8 further supported the impact of lack
of knowledge when she or he discussed their inability to assess a patients’ PA intensity,
“I don’t know how to measure the intensity of physical activity. Other than like, what is
your response to physical activity? Do you tend to feel better if you’re moving versus if
you’re sitting still?” and later on, when discussing PA prescription, PT8 stated, “I think
it’s not terribly scientific, it’s basically what feels good, do more of that, what doesn’t
feel good, do less of that.”
Contextual Factors that Impact Treatment and Treatment Prioritization
When examining PA prescription and intention, it is essential to acknowledge the
impact of contextual factors. Through our observations and interviews, we identified the
following categories of contextual factors: 1) personal experience, beliefs, and values; 2)
concerns related to PA promotion and prescription for older patients; 3) clinical
experience and habits; 4) patient characteristics and physical therapists’ perceptions of
the patient; 5) work environment and culture; 6) community resources and access; 7)
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healthcare policies; and 8) COVID-19. See Table 10 for the list of the contextual factors
and how they impact PA prescription.
Table 10. Contextual Factors that Impact Physical Activity Promotion and Prescriptions
Contextual factor
Personal experience, beliefs,
and values

Facilitators
• Being physically active
• Experience overcoming
personal PA participation
barriers
• Believing in the value of
PA
• Positive experiences with
PA community programs

Concerns related to PA
promotion and prescriptions
among older patients

• No concerns about the
impact of PA discussions
on the patients’ perception
of the physical therapist
• No concerns about
appropriately dosing PA
without hurting the patient

Clinical experience and
habits

• Positive clinical experience
and habits related to PA
assessments and
prescriptions
• Conscious awareness of
assessing and prescribing
PA

Patient characteristics and
physical therapists’
perception of the patient

• Limited to no functional
limitations and
impairments
• Lower extremity injury
• History of PA
• Readiness to initiate or
perform PA
• Enjoyment or interest in
PA
• Being motivated to do PA
• Goals related to PA
• The perception that PA is a
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Barriers
• Not being physically
active
• Being unable to
overcome personal PA
participation barriers
• Not believing or not
valuing PA
• Lack of experience with
PA community programs
• Concerns about the
impact of PA discussions
on the patients’
perception of the physical
therapist
• Concerns related to
appropriately dosing PA
and hurting the patient
• Negative clinical
experience or lack of
habits related to PA
assessments and
prescriptions
• Lack of conscious
awareness of assessing and
prescribing PA
• Significant impairments or
functional limitations
• Pain, especially acute pain
or a flare-up
• Physical therapists’
perception of age-related
changes, such as a
reduction in mobility
status, balance and
increased risk for falling,
cardiopulmonary related
diagnoses, poor health,
and cognitive impairment

“realistic” new goal for
patients

Work environment and
culture

Community resources and
access

Policies

COVID-19

• Prioritizing community
needs and in-services
related to PA
• Valuing evidence-based
practice
• Having sufficient time for
documentation
• Having support staff to
help with things like
scheduling
• Having co-workers and
managers that are
passionate about PA
• Having PA programs in the
community that patients
have access to regardless of
functional mobility is
• Presents of public
transportation and an
environment that promotes
active transportation
• Strong broadband services

• Limited to no history of
PA
• Lack of readiness to
initiate or perform PA
• No enjoyment, interest,
motivation related to PA
• No PA goals
• The perception that PA is
not a “realistic” new goal
for patients
• Prioritizing profit and
productivity standards
• Not prioritizing inservices related to PA
• Not valuing evidencebased practice
• Lack of time for
documentation
• Lack of support staff
• Having limited to no coworkers or managers that
are passionate about PA

• Having limited to no PA
programs in the
community
• Lack of public
transportation or an
environment that does not
promote active
transportation
• Lack of broadband
services
• Knowledge related to PA
• Lack of knowledge related
reimbursement and how
to PA reimbursement and
PA is skilled care
how PA is skilled care
• The United States
healthcare system not
promoting primary
prevention
• Increased sedentary
• Lack of community
behavior secondary to
programs and safe areas
quarantining is highlighting
for patients to perform PA
the value of being PA
• Increase in the number of
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• Increase use of telehealth
allows for the ability to see
what patients have
available and how PA can
work in their home
*Abbreviations: PA= physical activity

patients and less time for
community outreach or
finding safe places for
patients to do PA

Personal Experience, Beliefs, and Values
One of the factors that physical therapists mentioned, particularly those that
incorporate regular PA promotion and prescription, was personal PA routines. The
impact of their own experience was illustrated by PT2, who said, “Well, just that I do it
myself, you know, I’ve always exercised, and so I see the value in that. And so, I can also
promote that with my patients. You can walk outside in the winter. It’s possible to do it. I
do it every day...So I guess that’s a big thing is, you know, just living that lifestyle
myself.” Similar discussions about experiences occurred about PA community programs
and resources. One physical therapist verbalized that she or he does not recommend any
programs that they have not personally tried, whereas PT5 stated, “I was a big advocate
of community-based exercise classes for my patients when they were discharged.” The
value of community programs and offering them at the place of employment was
mentioned by several participants, such as PT6, who said, “I also think it would be
beneficial in the long run, not even just knee rehab, but like fall prevention class.
Especially now, I think we’d get enough people in here that you would have to cap it
every week where you only do ten people, but hey, that’s ten more people that are being
served compared to them doing nothing.”
The physical therapists who promoted community programs tended to be the
same physical therapists that felt strongly about promoting or prescribing PA. They were
also the physical therapists who tended to verbalize the value of not assuming if a patient
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will participate in a PA program. Instead of assuming, these physical therapists
verbalized the value of assessing biopsychosocial factors that impact PA participation.
Examples of biopsychosocial factors mentioned by the physical therapists included
support from family or friends and the need to provide childcare. In contrast, physical
therapists who did not provide regular PA promotions or prescriptions were inclined to
verbalize that the reason for the patients’ insufficient PA levels was the patients’ current
impairment or pathology. The assumption related to insufficient PA was highlighted by
PT1, who responded to the question about assessing the patients’ PA participation
barriers by saying, “I don’t really usually have to ask that. It’s pretty clear.”
The physical therapists who do not regularly promote or prescribe PA verbalized
that performing PA-related outcome measures, such as the six-minute walk test, was only
appropriate when treating someone with a cardiopulmonary-related diagnosis. Another
belief among these physical therapists is that it is not up to them to push or change
patients’ behavior related to PA. Additionally, these physical therapists expected patients
to do what they recommended. When asked to elaborate on this belief, the physical
therapists verbalized that patients should be accountable for their rehabilitation.
Concerns Related to Physical Activity Promotion and Prescriptions Among Older
Patients
The physical therapists voiced two primary concerns related to the impact of
addressing patients’ insufficient PA levels. The first concern was related to how the
patients may react to the PA promotion or prescriptions. The internal challenge of
wanting to address PA and being concerned about how the patient may react was
explained by PT9, who stated,
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“I always go into it with the assumption that it’s going to be a touchy
subject or a sort of a difficult subject. But I think it’s not usually. I think
people are always open to a little bit of urging if it’s done in the right
way, or a little bit of suggestion or just a little bit of help of what
should I do or how should I do it, or maybe a little motivation or
whatever they may need.”
The other concern was the fear of “hurting” patients or making them too sore or
fatigued to perform other instrumental activities of daily living. An example of the
verbalized concern was provided by PT9, who said, “I think I could probably often
challenge people more than maybe I do…I just underestimate what people could do,
especially in the older population.” The conversations about the fear of “hurting”
patients were followed by discussions of treatment methodologies that physical therapists
implement to decrease the risk of hurting their patients. For example, PT2 stated, “I
typically don’t start with any resistance the first day because I don’t know how they’re
going to respond. Therefore, ten minutes without resistance is kind of what I start with
…it doesn’t seem to overwhelm people.”
Clinical Experience and Habits
The interview conversations illustrated that past clinical experiences influence
current practice habits. A commonly verbalized habit was prescribing ten repetitions for
each strengthening exercise. When PT2 was asked about the rationale, she or he replied
by stating, “I don’t know why I start with ten.” During the discussions on aerobic PA
prescriptions, participants verbalized assessing intensity using heart rate, perceived
exertion, or the talk test. Yet, during the sixteen hours of observations, vitals assessments
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were observed on two occasions, with both aimed at screening for hypertension or
tachycardia. When asked about this during the interviews, physical therapists expressed
using vitals more often among patients who were “lower level,” meaning they had
increased difficulty with mobility or a medical history of multiple co-morbidities. The
physical therapists verbalized that they want to make sure that the patient is safe to
participate in PA, but that most of the time, they do not recheck it and do not use it to
calculate a target heart rate. Instead, physical therapists verbalized using alternative forms
of determining and assessing the intensity level of the PA, including observations and
subjective questions. When asked to elaborate on the use of observations, physical
therapists would state something such as PT5 verbalized, “We do have the six-minute
walk test, but I would say I don’t use that honestly that much. I’m much more of let’s just
get you on the treadmill and see how you do and how you feel. So it’s done that way
instead.” When asked what they are looking for, participants stated that they are looking
for tolerance and their perceptions of what they think the patient can handle, related to
pain, intensity, and endurance. Physical therapists who use subjective information to
identify appropriate PA prescriptions for their patients stated that they get PA information
indirectly through discussions about patients’ daily lives, hobbies, and challenges related
to movement or activities.
The PA mode primarily recommended was walking, as physical therapists felt
that this was an activity almost all patients could do, and it is functional. When
participants were asked how they promoted or prescribed PA, participants reported the
use of patient education and verbally telling patients what they recommend and why they
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recommend it. An example of a PA prescription methodology was verbalized by PT8,
who said, “It’s a lot of just educating and providing instruction versus doing things.”
Patient Characteristics and Physical Therapists’ Perceptions of the Patient
Participants mentioned multiple patient characteristics that impact their decision
related to PA promotion and prescriptions. A commonly cited factor was patients’
impairment or pathology. The impact of patients’ impairment on PA prescriptions was
highlighted well by PT7, who said, “Are they going to be able to tolerate the PA, the
duration, and intensity? I bet you that certain people I don’t recommend it to. And
probably mostly related to their impairment.” Most physical therapists also verbalized
promoting and prescribing more PA among patients seen for a lower extremity injury and
those without acute pain.
Another commonly mentioned factor was patient age. PT1 stated, “I tend to use
the recumbent bike for the older population.” Yet, when questioned, participants would
deny that age was a factor. Instead, they would say something similar to what PT2
mentioned, “I reckon I modify it based on where they are…meeting people where they
are at.” When asked to elaborate on what is meant by “where they are at,” physical
therapists highlighted PA participation factors such as patients’ level of PA, mobility
status, balance, risk for falling, cardiopulmonary related diagnoses, health status, and the
patients’ cognition. The challenge between prescribing PA based on the patients’ age and
safety concerns was highlighted by PT9, who said,
“I guess maybe not only age, but sometimes that plays a role. You
could have a very healthy and active 85-year old person who may
prescribe more to than a 50-year-old with other challenges. So not
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purely age, but sometimes that plays a role. I think sometimes safety. I
guess age would be one of the things I would think of because of
balance and safety. And so again, it may not be purely based on age.”
Other patient-related PA promotion and prescription factors mentioned during
interviews included: 1) readiness to initiate or perform PA; 2) the patients’ enjoyment or
interest in PA; 3) the patients’ motivation related to PA; 4) the patients’ goal; 5) how
“realistic” it is for patients to take on a new goal; and 6) the availability of resources or
equipment, including bike, treadmill, or transportation to places with PA equipment.
When the physical therapists were asked how they evaluated these contextual factors,
they did not provide a clear answer and stated that this was primarily based on informal
conversations with patients.
Work Environment and Culture
The impact of work environment and culture on PA promotion and prescriptions
was visible when comparing field notes and transcripts from the two clinical sites.
According to the observations and interviews at site one, the priority was productivity.
For example, PT6 verbalized, “I think this year has highlighted kind of what the focus of
the hospital might be. Which is a little unfortunate that we’re making a shift towards a
profit-based and away from a community-focused or based hospital.” In contrast, site
two prioritized providing PA-related services for the community, as noted by PT7, who
said, “Let’s just bite the bullet, spend some money on this instead of offering it after
hours. Let’s pay an employee their regular hourly wage to offer this class and have
people come in and exercise.” The other priority identified when comparing the two sites
was the priority on education or in-services related to PA. For example, PT2 from site
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one stated, “physical activity kind of takes a back seat in this setting, compared to pain or
addressing range of motion.” When talking about PA-related in-services, PT8 from site
two stated, “More than any other place that I’ve worked, just in terms of keeping current
with evidence and promoting clinical conversations and consultations.”
There were also work environment factors that impacted both sites. Examples of
these included the logistics of a clinical day, the time allotted to patient care, and
documentation. Other factors identified at both sites were physical therapists’ passion and
interest as well as support from co-workers and other healthcare providers. The passion
and motivation were verbalized well by PT7, who stated, “It is all about the buy-in of the
clinicians, their passion and motivation that drives this support in physical activity.”
Community Resources and Access
Community factors that impacted PA promotion and prescriptions were related to
availability, access, and knowledge about the available community PA programs and
resources. Participants shared concerns about lack of access, particularly in rural areas of
the state and for patients who require mobility assistance. The need for PA programs was
summarized by PT6, “I do think we lack the resources for community-based exercise for
everyone. So not only age-based, but I think different diagnoses.” Multiple physical
therapists discussed how COVID-19 has led to a transition of in-person PA programs to
online, providing increased opportunities for rural residents. With the solution of
providing online PA programs came another community-related PA participation barrier,
lack of bandwidth.
Healthcare Policies
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During the interviews, physical therapists mentioned the following policy-related
PA promotion and prescription factors: 1) reimbursement; 2) classification of skilled
care; and 3) current healthcare policies that push physical therapists to continue treating
based on impairments and pathologies and not based on primary prevention and wellness.
The concerns regarding skilled care were summarized by PT2, who said,
“I’m always trying to think about what skilled care, what’s not skilled
care. I’m trying to think about how to best use my time with people, and
so, yes, I want to promote physical activity, but I’m not sure that that’s
the best way to use my time with them when there are so many other
things we could do. I think it would be great. I wish we could have
more like some group exercise stuff happening, but it’s hard to get paid
for that.”
The concerns about the current healthcare system were highlighted well by PT4, who
stated, “I think it’s in general health care and that we are a society of treat when
something’s broken versus the overall wellness and utilizing some sort of rehab. So, I
almost feel like either at the primary care level versus just at rehab level somewhere that
has to change, which is a bigger thing than what we can do in rehab.” Several physical
therapists stated that they provide the treatment their patient needs and that if it was
documented appropriately, there were no concerns related to reimbursements and
policies. Addressing reimbursement and documentation was mentioned by PT8, who
stated, “I feel like it is a game to be played, going to treat the patient in front of me,
according to my judgment, and then I will figure out a way to get paid.”
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COVID-19
Physical therapists felt that COVID-19 had made PA promotion and prescriptions
more challenging as there are additional COVID-19 related PA promotion and
prescription barriers. Examples of verbalized COVID-19 related PA promotion and
prescription barriers were: 1) seeing more patients in a shorter working day; 2) less time
for community outreach; 3) less time to find resources and safe places for patients to do
PA, especially during the winter when the roads and sidewalks were icy; and 4)
discontinuation of many community PA programs. The impact of COVID was
summarized by PT6, who stated,
“With COVID, there’s only so much that you can prescribe … it’s not
very safe outside walking on the ice or a main road…Before COVID, I
would not hesitate to say, ‘hey, you’re going to go to Costco, Lowe’s,
Home Depot, or walk the mall, or you can look at all of their
community resources.’ But right now, most of those community group
classes aren’t even happening either.”
Several physical therapists highlighted that seeing patients who are quarantining
and not leaving their homes led to their realization of how insufficient PA levels impact
patients’ health and risk for injury. Thus, physical therapists felt that COVID-19
emphasized the value of incorporating PA into their treatments. Another COVID-19
related factor was the expansion of telehealth. Physical therapists implementing
telehealth have noticed that they started developing PA prescriptions that only
incorporate resources present in the patients’ home instead of resources found at the
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clinic. Physical therapists who verbalized this self-reflection stated that they believe this
has led to increased PA participation.
3.5 Discussion
Even though our participants acknowledged their role and the value of promoting
and prescribing PA to patients 50 years and older, they primarily prioritized impairment
or pathology-based exercise interventions over PA prescriptions. Similarly, previous
publications have identified 87-100% of physical therapists agreed that PA promotion
and prescriptions are part of their professional role, but only 35-57% implement regular
PA promotion and prescriptions.(1, 18, 19, 97, 177, 220, 244) Both our results and
previous publications concluded that lack of PA promotion or prescription is not due to
insufficient intentions, awareness, or value related to the importance of PA.(19, 97, 177,
220, 244)
One reason for the lack of PA promotion and prescriptions could be a lack of
knowledge. Based on our knowledge assessment and interviews, physical therapists knew
general information about PA, such as the importance and benefits of PA. However, we
found that physical therapists could not consistently articulate the PA guidelines for
adults or the relevant differences between PA and exercise definitions. Our participants’
lack of knowledge related to PA prescription aligns with previous publications, which
have identified that 10-13% of physical therapists know the recommended PA intensity
and amount,(97, 220) and 37% know the PA guidelines for older adults.(19, 97)
Furthermore, when asked about PA, several participants would refer to exercise instead
of PA. Even though these terms are used interchangeably, they are not the same. Physical
activity is defined as any bodily movement produced by skeletal muscles that requires
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energy expenditure.(52) Exercise is a subset of PA that is defined as a planned,
structured, and repeated behavior aimed at maintaining or improving components of
physical fitness.(52) Differentiating the two is important because physical therapists
regularly provide a home exercise program to address patients’ current impairment,
limitation, or restriction but do not regularly provide PA prescriptions for general
health.(27, 75, 76, 96, 182, 186, 244) Yet, promoting and prescribing PA is a vital
component of their scope of practice.(6) The reasons why PA promotion and
prescriptions are incorporated into the scope of practice are PA-related benefits. These
benefits include improved general health, PA’s ability to address most reasons for
needing physical therapy services, and PA’s ability to prevent the need for additional
healthcare services, including subsequent physical therapy care.(78, 99, 275) Our
interview participants who discussed promoting and prescribing PA listed these PA
benefits as reasons for addressing insufficient PA levels among their patients. Due to
these benefits, it is essential that physical therapists regularly incorporate both therapeutic
exercise and PA prescriptions into clinical care.
Another reason why physical therapists continue to prioritize exercises that treat
specific impairments or pathology is that they continue to practice in a biomedical model
of healthcare. Physical therapists are not the only healthcare providers that continue to
use the biomedical model. According to Phelan et al (2009), only 14% of primary care
providers incorporate multimodal interventions that address components of the
psychosocial model of healthcare when providing medical care for symptom management
of an acute exacerbation of chronic low back pain.(203) A more recent intervention
method used to address pain is pain neuroscience which promotes a biopsychosocial
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model of healthcare, meaning social, psychological, and behavioral dimensions are
incorporated into managing pain.(130) Interestingly, the physical therapists who selfidentified an increased conscious awareness and prescription of PA have received
extensive training in pain neuroscience. Of course, patients’ pain and pathology should
not be ignored. Instead, pain and pathology need to be incorporated into a holistic
approach to treat the patient. According to an evolutionary concept analysis on treating
musculoskeletal pain, the holistic approach encompasses biomedical, psychological, and
social factors as well as communication and individualized care.(70) The incorporation of
the biopsychosocial model of managing pain was further highlighted by a best practice
publication.(154) The best practice publication recommends using patient-centered care,
outcome measures, PA and exercise recommendations, a limited amount of manual
therapy, and incorporating a biopsychosocial approach to managing musculoskeletal
pain.(154)
Factors that impact pain, including patients’ thoughts, mental well-being, and
social support, also impact PA participation.(103) During our study, all participants
exhibited awareness of these psychosocial dimensions by verbalizing their perception
about patients’ potential barriers to PA, but they did not act upon them. Other studies
have found similar results, leading to the conclusion that physical therapists acknowledge
the importance of contextual factors but do not formally assess or address these
factors.(266)
A personal factor voiced by our participants was related to their concerns of either
hurting their patients or increasing their patients’ risk for falling. Older adults have been
identified to have similar fears or concerns related to PA participation, including fear of
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injury or falling, perceiving themselves as being too old, weak, or sick, or feeling that
they have insufficient endurance or balance.(26) Yet, research has indicated that highintensity PA is safe for older adults, even if they are frail, deconditioned, or have an acute
illness.(38, 205, 246) The patients’ fears related to PA may be one reason why patients
expect PA prescriptions from their physical therapists.(29) According to Black et al
(2016), 91% of surveyed patients agreed that their physical therapist should advise them
on appropriate PA levels and suggest ways to increase their PA levels.(29) The patient
participants also verbalized that receiving a PA prescription from their physical therapists
increases their likelihood of adhering to PA recommendations.(29) These findings
highlight the need for physical therapists to be confident, knowledgeable, and have the
skills needed to appropriately dose PA prescriptions. Physical therapists’ importance of
prescribing appropriately dosed PA is further emphasized by the American Physical
Therapy Association’s “Choose Wisely Recommendations.”(281) The recommendations
point out that older adults receive underprescribed or underdosed PA prescriptions,
leading to inadequate gains in PA-related benefits, including slowing down the aging
process.(281) The recommendations also noted the need to perform PA assessments in
order to be able to provide individualized PA prescriptions(281)
Another PA promotion and prescription factor that our observations and
interviews depicted was the impact of the organization’s perceived priorities, co-workers,
and employers. Our results highlight that physical therapists who had greater support
from co-workers and employers were more likely to promote or prescribe PA. For
example, site two was identified to prioritize community and general needs related to
overall health. Site two also had the physical therapists who have made a conscious
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switch of prescribing more PA in the last ten years. Other researchers have also identified
the importance of peers, co-workers, and organizations.(25) According to Beidas et al
(2010), changes in clinical practice occur after training and continuing education, but to
make that change a habit, physical therapists need the support of co-workers and
organizations.(25, 173) The importance of organizational support is further endorsed by
Melnyk et al (2010), who identified that healthcare providers’ beliefs related to evidencebased practice were correlated with perceived organizational culture. Perceived
organizational culture was defined by the extent to which the organization implemented
evidence, the organization’s group cohesion, and the employers’ general job
satisfaction.(173) These findings are also supported by Harding et al (2014), who
identified that healthcare providers are more likely to prioritize an assessment or
intervention strategy if their managers and co-workers support the initiative, if they are
part of performance evaluations, or if they are the organization’s priority. Determining an
organization’s priority can occur by examining their educational opportunities and the
availability of tools or resources for implementing the assessment or intervention
strategy.(118)
To the best of our knowledge, this is the first ethnographic study conducted to
explore PA promotion and prescriptions among physical therapists in the United States
treating patients 50 years and older. Even though our results regarding PA promotion,
prescriptions, knowledge, and contextual factors that impact PA interventions are similar
to other studies with different research methodologies, it is essential to point out some
study limitations. One limitation is that our insight into PA promotion and prescriptions
and the contextual factors that impact PA interventions were based on two clinics located
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in a rural state. Therefore, our findings may not be generalizable to more populated areas,
particularly in relation to community resources and access. Another limitation is that
although we observed physical therapists during both initial evaluations and at least two
other encounter sessions, it is probable that not all instances of PA promotion or
prescription were captured. Additionally, we did not perform analysis related to
associations, and therefore we cannot provide data on associations between contextual
factors, intention, awareness, and treatment prioritization. Instead, our data presents
trends and themes identified through observations and interviews. Our study results can
be used to run more extensive implementation studies that develop solutions to the PA
promotion and prescription barriers identified.
3.6. Conclusion
We found that physical therapists primarily prioritized their assessments and treatments
based on their patients’ impairments and pathologies despite awareness and intentions
related to PA promotion and prescriptions. The multifactorial reasons for the
prioritization included personal, social, organizational, community, healthcare policies,
and COVID-19 related factors. Using our results, physical therapists can self-reflect on
their current PA promotion and prescription practices. Organizations can examine their
clinics’ priorities. While implementation researchers can increase implementation success
by developing solutions to the PA promotion and prescription barriers identified.
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CHAPTER 4: Exploring the Implementation Potential of Physical Activity Barrier
Tools
The purpose of the convergent parallel mixed-method study was to examine
physical therapists’ perceptions of PA prescription and the potential use of tools such as
the IPAB and an unfinished accompanying PA toolkit. Part of this was exploring the
IPAB’s potential of being an appropriate, acceptable, feasible, and adoptable method for
examining PA participation barriers among patients 50 years and older. A secondary aim
was to examine the implementation potential of the unfinished PA toolkit.
4.1 Abstract
Background: Physical therapists do not perform regular physical activity (PA)
prescriptions secondary to various PA promotion and prescription barriers, including lack
of tools. Two tools lacking are: 1) a multifactorial assessment tool of PA participation
barriers; and 2) a step-by-step guide for addressing PA participation barriers. Physical
therapists currently rely on self-generated questions, incomplete scales, scales validated
on specific populations, or use multiple scales to comprehend the personal, social, and
community factors that impact PA participation. The process of collating results is timeconsuming and not clinically feasible. Thus, we hypothesize that providing physical
therapists with a clinically feasible assessment tool of PA participation barriers and a
step-by-step guide will positively impact time, productivity standards, knowledge, and
skills related to assessing PA participation barriers.
Purpose: To examine physical therapists’ perceptions of PA promotion and prescription
and the potential use of tools such as the Inventory of Physical Activity Barriers (IPAB)
and an unfinished accompanying PA toolkit. We also explored the IPAB’s potential of
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being an appropriate, acceptable, feasible, and adoptable method for examining PA
participation barriers among patients 50 years and older. A secondary aim was to
examine the implementation potential of the unfinished PA toolkit.
Method: We conducted a parallel mixed-method design consisting of focus groups and
quantitative questionnaires. We used a pre-focus group questionnaire to gain insight into
the physical therapists’ level of experience, knowledge, confidence related to PA
promotion and prescriptions, perception of PA prescription barriers, and PA levels. We
used a post-focus group questionnaire to explore the IPAB’s appropriateness,
acceptability, and feasibility. The focus groups were analyzed using a Framework
Analysis, and the quantitative data were analyzed using descriptive statistics.
Results: Out of 26 physical therapists, 88.4% (n= 23) regularly have PA conversations
with patients, 65.4% (n= 17) regularly assess PA levels, and 19.2% (n= 5) regularly
provide PA prescriptions. Physical therapists were able to answer 66.0% of the PA
knowledge questions correctly. Our quantitative analysis identified three themes: 1)
opportunities and challenges related to PA promotion and prescriptions; 2) lack of
standardization in PA assessments and interventions; and 3) implementation potential for
innovative solutions that address current informal PA assessments and interventions.
Conclusion: Physical therapists acknowledged the importance of PA and their role in
prescribing PA, yet they do not perform regular PA promotion and prescriptions among
patients 50 years and older. Secondary to physical therapists identifying the IPAB and the
PA toolkit as appropriate, acceptable, adoptable, and feasible, we recommend
implementing PA assessment and intervention tools to address PA promotion and
prescription barriers. The impact of the recommended solution needs further assessment
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through an implementation-effectiveness hybrid study.
KEY WORDS: Toolkits, Older Adults, Health Promotion, Assessments
4.2 Introduction
According to the 2016 Center for Disease Control report, 27.5% of adults above
the age of 50 and 35.3% of adults above 75 reported no leisure-time physical activity
(PA).(277) Insufficient PA levels can lead to an increased risk of poor quality of life,
morbidity, and mortality.(50, 73, 82, 151) The health consequences of insufficient PA
levels are even more detrimental in aging adults undergoing age-related changes, such as
decreased strength, balance, and endurance.(229) Consequently, regular participation in
PA is a critical intervention for older adults, and thus healthcare providers should
incorporate PA promotion or prescriptions into their clinical practice.(198) Physical
therapists have been identified as key players to promote and prescribe PA.(27, 214)
Although physical therapists acknowledge the importance of PA and their role in
promoting and prescribing PA, only about half consistently provide PA interventions in
addition to therapeutic exercises.(27, 75, 76, 96, 182, 186, 244) The reasons for low PA
promotion and prescription rates are multifactorial and include personal, social,
institutional, community, and public policy factors. Personal factors include lack of
knowledge, prioritization, interest, motivation, negative attitudes, and beliefs related to
prescribing PA.(10, 97, 180, 194, 228, 244) Part of the lack of knowledge may be not
knowing the difference between exercise and PA.(183) The definition of PA is any bodily
movement produced by skeletal muscles that result in energy expenditure.(52) It is
important to note that PA is different from ‘exercise.’ Exercise is a subset of PA, defined
as a planned, structured, and repeated behavior aimed at maintaining or improving
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components of physical fitness.(52) Differentiating the two is important because physical
therapists regularly provide a home exercise program to address patients’ current
impairments, limitations, or restrictions but do not regularly provide a PA program for
general health.(27, 75, 76, 96, 182, 186, 244) Yet, promoting and prescribing PA is a
vital component of a physical therapist’s scope of practice.(6) The reasons why PA
promotion and prescriptions are incorporated into the scope of practice are PA-related
benefits. These benefits include improved general health, PA’s ability to address most
reasons for needing physical therapy services, and PA’s ability to prevent the need for
additional healthcare services, including subsequent physical therapy care.(78, 99, 275)
An example of a social factor is having discussions with co-workers on addressing PA
promotion and prescription barriers. Institutional, community, and public policy factors
include an organization’s health culture and priorities,(118, 153, 283) physical therapists
education, availability of tools and resources, support from national and international
organizations, and reimbursement.(10, 97, 135, 244)
Most of the PA promotion and prescription barriers encountered by physical
therapists require complex interventions.(27, 214) One feasible barrier that can be
addressed is the lack of tools and resources. For example, currently, physical therapists
have no clinically feasible assessment tool of PA participation barriers or algorithms that
guide them on how to help patients overcome PA participation barriers. Instead of using a
clinically feasible tool, physical therapists rely on self-generated questions, incomplete
scales,(42) scales validated on specific populations, such as individuals with mobility
limitations,(24, 225, 271) or use multiple scales to comprehend the personal, social, and
community factors that impact PA participation. Examples of unidimensional scales
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include personal scales (e.g., the Physical Activity Enjoyment Scale,(184) Outcome
Expectation Scale,(217) Index of Self-Regulation,(288) and Multidimensional SelfEfficacy for Exercise Scale(226)), social support scales(e.g., the Physical Activity Social
Support Assessment Scale(216)), and environmental factor scales (e.g., the
Neighborhood Environment Walkability Scale(54)). Collating information from multiple
scales is time-consuming and not clinically feasible, and this can result in physical
therapists feeling overwhelmed.(287) Another example of lack of tools is related to the
lack of guidance on what to do with the PA participation barriers identified. The need for
both of these tools is emphasized by Zalewski et al (2014) as they concluded that
physical therapists currently do not accurately estimate older adults’ PA participation
barriers nor effectively incorporate solutions for the barriers.(291) According to the
authors, when solutions to PA participation barriers are not incorporated into PA
prescriptions, the patients may perceive the prescriptions as too difficult.(291) Thus, we
hypothesize that providing physical therapists with a clinically feasible assessment tool of
PA participation barriers will positively impact time, productivity standards, knowledge,
and skills related to assessing PA participation barriers.(167) We also hypothesize that
physical therapists would benefit from having a PA toolkit that provides guidance on how
to address the PA participation barriers identified.
Our hypothesis led to the development of the Inventory of Physical Activity
Barriers (IPAB), a self-administered scale that provides physical therapists with
information about patients’ PA participation barriers.(284) Physical therapists can use the
IPAB’s results to provide an individualized PA prescription plan that incorporates
solutions for PA participation barriers, resulting in the potential of increasing patient PA
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participation.(272) To further guide physical therapists on potential solutions, we are
currently developing a PA toolkit. The PA toolkit will include a measurement of PA
level, readiness to initiate or increase PA, the IPAB, and an algorithm to guide physical
therapists from patients’ perceived barriers to an individualized intervention that
addresses PA participation barriers. Research has identified toolkits as an effective
method of disseminating research, educating healthcare providers, and implementing
evidence-based practice.(16, 287) To increase the implementation success for both the
IPAB and the PA toolkit, it is crucial to gather feedback from tool administrators.(206)
Through feedback, we can learn about the IPAB’s implementation potential and explore
its appropriateness, acceptability, feasibility, and adoptability.(20, 37, 209) During this
time, we can also gather feedback about the PA toolkit currently under development,
including physical therapists’ interest in a PA toolkit, its implementation potential, and
any other vital considerations that need to be incorporated. The feedback can improve the
quality of the tools and increase the likelihood of them being implemented.
Therefore, we completed a mixed-method study to examine physical therapists’
perceptions of PA prescription and the potential use of tools such as the IPAB and an
unfinished accompanying PA toolkit. We also explored the IPAB’s potential of being an
appropriate, acceptable, feasible, and adoptable method for examining PA participation
barriers among patients 50 years and older. A secondary aim was to examine the
implementation potential of the unfinished PA toolkit.
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4.3 Materials and Methods
4.3.a. Study Design
We used a convergent parallel mixed-method design to explore the impact of
using innovative PA assessment strategies and toolkits. For the qualitative portion of the
study, we conducted a phenomenological study design to help us understand the common
meaning and lived experiences related to the concept “physical activity barriers, tools,
and solutions.” Our qualitative and quantitative data were collected and analyzed
simultaneously, followed by data integration. During data integration, we used
crystallization, meaning that findings from different components of our study were
compared and contrasted, looking for convergence, divergence, and discrepancy.(191)
Our study was approved by the University’s Internal Review Board (IRB). All
participants completed the IRB-approved consenting process before initiating data
collection.
4.3.b. Participants
Participants were licensed physical therapists with at least one year of clinical
experience treating patients 50 years and older.
4.3.c. Recruitment
Physical therapists were recruited using flyers, list-serves, e-mails, and social
media. Interested physical therapists were directed to REDCap (Vanderbilt University,
Nashville, TN), a secure survey platform, where they completed an IRB-approved
consent form and a pre-focus group questionnaire. Using the pre-focus group
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questionnaire’s item related to PA prescriptions, physical therapists were stratified into
the following three focus groups: 1) prescribing PA a lot or always; 2) prescribing PA
sometimes; and 3) prescribing PA rarely or never. By stratifying the physical therapists
into homogenous focus groups, the participants within each group were more likely to
develop group cohesion, a key component for maximizing the amount of information
shared by focus group participants.(195) After stratification, potential participants were emailed possible focus group dates and times of focus groups. The final list of participants
was selected based on their availability.
4.3.d. Data Sources
Quantitative Questionnaire
We used responses to the pre-focus group questionnaire to gain insight into the
physical therapists’ level of experience, knowledge, confidence related to PA promotion
and prescriptions, perception of PA prescription barriers, and their PA level. The
assessments of PA knowledge, attitudes, and beliefs were based on a method used by
Mouton et al (2014).(183) The questions related to the physical therapists’ PA promotion
and prescriptions were based on questions used by Lowe et al (2018).(158, 159) The PA
prescription barrier questions were based on the questions used by Shirley et al
(2011).(244) Physical therapist personal PA level was assessed using a subjective twoquestion scale called the Physical Activity Vital Sign, a valid and reliable PA assessment
measure.(14, 109) See Appendix A for a copy of the questionnaire.
Our post-focus group questionnaire examined physical therapists’ perceptions of
the IPAB’s appropriateness, acceptability, feasibility, and ability to overcome PA
promotion and prescription barriers identified in the pre-focus group questionnaire. The
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questions were based on valid and reliable measures used to explore an intervention’s
potential for successful implementation, including Acceptability of Intervention Measure
(AIM), Intervention Appropriateness Measure (IAM), and Feasibility of Intervention
Measures (FIM).(278) We modified the questionnaires to specify the implementation of
the IPAB.(278) See Appendix D for a copy of the questionnaire.
Qualitative Interview Questions
The interview questions were formatted as a discussion guide, which provided the
focus group moderator with questions, probes, and cues.(286) We based the guide on the
following framework:(286) 1) opening question: promotes participation and is not
analyzed; 2) introduction question: introduces the questions and gets people thinking
about the topic; 3) transition question: links the introductory question to the key
questions; 4) key questions: 4-6 questions that drive the study; and 5) ending questions:
brings closure to the discussion by enabling the physical therapists to reflect on the
discussion.(210) See Appendix E for an outline of questions that we used during the
focus group.
4.3.e. Procedures
All participants completed the pre-focus group questionnaire on REDCap. The
data about the participants’ PA promotion and prescription habits were used to stratify
the sample into three different groups. After participants were stratified, individuals
within each group were e-mailed potential dates and times for the focus groups. We
selected the dates and times that had the largest number of available physical therapists.
To decrease the risk of drop-out, we sent reminder e-mails on the day of the focus groups.
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The focus groups consisted of 45-55 minute meetings on Zoom (Zoom, San Jose,
CA)(144) and were held between July and December 2020. The focus groups were led by
a moderator (MW, previously unknown to the physical therapists) who used the semistructured interview guide to ensure that all questions were answered. A secondary
interviewer (NG or DP) was present for all interviews to validate the focus of the
interviews and ensure that each topic was discussed thoroughly.(145) During the focus
group, we encouraged the physical therapists to talk to each other and informed them that
the researchers were merely present to facilitate the discussions.(145) Halfway through
the focus groups, we introduced the original 40-item version of the IPAB.(284)
Participants were given 5-10 minutes to review the IPAB before discussing it. After
discussing the IPAB, the primary author (MW) explained that the IPAB will be part of a
PA toolkit. The PA toolkit will include a PA assessment, an assessment examining
readiness to initiate or increase PA levels, the IPAB, and an algorithm that provides
individualized interventions that incorporate solutions to the identified PA participation
barriers. At the end of each focus group, the moderator and a secondary interviewer (NG
or DP) completed a debriefing session that addressed any challenges identified during the
focus group, such as questions that required follow-up or probing questions.(67)
After the third focus group, we identified that saturation was not met, resulting in
the decision to run one more focus group. The additional focus group consisted of the
physical therapists who were identified to at least sometimes provide a PA prescription.
The group selection was based on the stratified group that had the largest number of
potential participants. Data saturation was met after the fourth focus group when no new
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codes or information emerged.(117) The day after the focus groups were completed, we
sent a REDCap link that directed participants to the post-focus group questionnaire.
4.3.f. Analysis
Quantitative Analysis
Data were managed using SPSS-Version 27 (IBM, Armonk, NY). We calculated
descriptive statistics, including means, standard deviations, and frequencies for all items
on the pre and post-focus group questionnaires.
Qualitative Analysis
Data were managed using NVivo 12 (QSR International, Burlington, MA) and
MAXQDA (VERBI GmbH, Berlin, Germany). Transcripts were analyzed using a
Framework Analysis, which allowed us to use both inductive and deductive themes.(211)
To become immersed in the data and ensure familiarity, the coders (MW and JV) read the
transcripts multiple times. Each coder initially coded all four transcripts independently
and then met to discuss the emerging themes and reach a consensus on codes. After the
meeting, the coders completed a second round of coding using agreed-upon codes. After
finalizing the coding, the codes were grouped into broader categories or themes. Each
theme’s data, including sub-themes and quotes, were placed into a summary matrix. Both
coders approved the summary matrix prior to initiating the narrative discussion
Integration of the Data
To gain a deeper understanding of the data, we merged the quantitative and
qualitative results and examined them for common concepts. Common concepts were
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compared to identify the data’s confirmation, disconfirmation, or expansion upon each
other. The findings were presented in a narrative discussion.(274)
4.4 Results
4.4.a. Participant Characteristics
Our 26 participants had a mean age of 33.6 years (SD= 6.2) with 8.6 years (SD=
6.4) of clinical experience. The majority of the 26 physical therapists reported having PA
conversations “a lot” or “all the time” (88.4%), assessed PA levels “a lot” or “all the
time” (65.4%), and provided PA prescription “sometimes” or less (82.7%). On the PA
knowledge assessment, physical therapists answered 66.0% of the PA knowledge
questions correctly. When looking at the components of the assessment, 11.5% (n= 3)
could define PA, 19.2% (n= 5) knew the PA recommendations for older adults, 84.6%
(n= 22) knew what the acronym for frequency, intensity, time, and type (FITT) was,
76.9% (n= 20) could list at least four PA benefits, and 69.2% (n= 18) knew at least three
acute physiological changes that occur during PA. See Table 11 for additional participant
characteristics.
Table 11. Participant Characteristics
Variable
Age, mean years (SD)
Experience as a physical therapist, mean years (SD)
Working in out-patient physical therapy, mean years (SD)
Certified clinical specialists, n (%)
Caseload of patients 50 years and older, % of caseload (SD)
Weekly moderate-vigorous level of PA, mean minutes (SD)
PA knowledge score range 0-100%, mean score (SD)
PA conversation, n (%)
A lot-all the time
Sometimes
Not at all-rarely
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33.6 (6.2)
8.6 (6.4)
5.8 (5.3)
15 (57.7)
72.0 (18.9)
285.4 (169.2)
66.4 (16.0)
23 (88.4)
3 (11.5)
0 (0.0)

Assess PA, n (%)
A lot-all the time
Sometimes
Not at all-rarely
PA prescription, n (%)
A lot-all the time
Sometimes
Not at all-rarely
Address lack of PA, n (%)
A lot-all the time
Sometimes
Not at all-rarely
PA plan post-DC, n (%)
A lot-all the time
Sometimes
Not at all-rarely
Importance of asking about PA, n (%)
Very-extremely
Somewhat
Not at all-minimally
Importance of providing a PA prescription, n (%)
Very-extremely
Somewhat
Not at all-minimally
Burden of asking about PA, n (%)
Large-extreme
Moderate
None-minimal
Burden of providing a PA Prescription, n (%)
Large-extreme
Somewhat
None-minimal
Top Barriers, n (%)
Patient preference of not doing PA
Other treatment priorities
Lack of time
Lack of tools
Patient won’t change
*abbreviations: PA=physical activity

17 (65.4)
8 (30.8)
1 (3.8)
5 (19.2)
11 (42.3)
10 (38.4)
11 (41.3)
14 (53.8)
1 (3.8)
6 (23.0)
12 (46.2)
8 (30.8)
15 (57.8)
9 (34.6)
2 (7.6)
24 (92.3)
2 (7.7)
0 (0.0)
2 (7.7)
7 (26.9)
17 (65.4)
2 (7.7)
15 (57.7)
9 (34.6)
23 (88.5)
19 (73.1)
14 (53.9)
12 (46.1)
11 (42.3)

4.4.b. Integration of Qualitative and Quantitative Data
Our quantitative and qualitative data revealed three primary themes: 1)
opportunities and challenges related to PA promotion and prescriptions; 2) lack of
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standardization in PA assessments and interventions; and 3) implementation potential for
innovative solutions that address the current informal PA assessments and interventions.
The sub-themes that emerged within the larger themes are described below. Additional
quantitative data is presented in Table 12.
Opportunities and Challenges Related to Physical Activity Promotion and
Prescriptions
The quantitative and qualitative data illustrated that physical therapists are aware
of the importance of prescribing PA and their role in prescribing PA, but most are not
performing PA promotion and prescriptions. According to our quantitative data, the top
barriers of providing PA prescriptions were the physical therapists’ perceived patient
preferences for not doing PA (88.5%; n= 23), treatment prioritization (73.1%; n= 19),
lack of time (53.9%; n= 14), and lack of tools (46.1%; n= 12). When examining the
qualitative data related to PA promotion and prescription factors, two sub-themes
emerged: 1) patient-related opportunities and challenges of promoting and prescribing
PA; and 2) physical therapy-related opportunities and challenges of promoting and
prescribing PA.
Patient-Related Opportunities and Challenges of Promoting and Prescribing Physical
Activity
The physical therapists discussed their knowledge about the importance of
performing the recommended amount of PA. They tied the importance of PA to patients’
general health and the patients’ reason for receiving physical therapy services. The
importance was summarized by PT6, who stated, “there is a large amount of research
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and evidence that talks about improved quality of life, decreased mortality and morbidity.
I mean, that’s really it in a nutshell. There’s no negative side effect.”
The conversation about PA’s importance and value was followed by a discussion
about the many challenges physical therapists face related to patients’ PA participation
barriers and their knowledge and skills related to addressing the barriers. Therefore, it is
not surprising that in all four focus groups, physical therapists listed patients’ PA
participation barriers as PA promotion and prescription barriers. These patient barriers
included pain, interests in PA, motivation to participate in PA, mental health, cognition,
access, experience, medical history, and support systems. The impact of these perceived
barriers was mentioned by PT10, who said, “sometimes I won’t prescribe physical
activity because of the beliefs of the patient, but also sometimes they come up with, I
don’t have the resources, or I don’t have the gym, or I don’t know which gym to go to, or
they’ll use the weather.” The PA prescription challenge that comes with addresfsing
patients’ PA participation barriers was highlighted by PT10, who stated, “I think one of
the challenges that I see is that we’re talking about behavior change and behavior
change is hard.”
Physical Therapy-Related Opportunities and Challenges of Prescribing Physical Activity
According to our participants, the other challenge of promoting and prescribing
PA is the need to prioritize the patients’ primary reason for coming to physical therapy,
meaning the International Classification of Disease (ICD) code attached to the patients’
plan of care. The struggle between wanting to address the lack of PA and addressing the
primary reason for coming to physical therapy is highlighted by PT11, who said,
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“I just want to say lack of time. But that’s an excuse, but just more so,
focusing on the more immediate needs that somebody is coming to see
me for. I guess physical activity is one of the secondary things that I
need to get to…. But it's sometimes kind of pushed to the side, to the
secondary level of importance compared to the condition that they are
coming to see me for.”
Multiple physical therapists stated that part of the issue related to prioritization is
the current reimbursement system, as highlighted by PT6, “Insurance will not pay for
you to spend a whole lot of time on something that’s not the primary problem. So I think
that the change in coverage, you know, to include wellness and so you could have a plan
of care specifically for wellness and physical activity would be very helpful.” Due to the
perception of being unable to incorporate PA promotion and prescriptions into the plan of
care, many physical therapists turn to community PA programs to assist with PA
promotion and prescriptions. The value of community PA programs is mentioned by PT6,
who said, “I think one of the most important things for me for physical activity is the use
of my community resources.” Physical therapists felt that access and knowledge about
programs and the ability to refer patients to PA programs helped with discharge planning
and promoting PA among their patients. Many physical therapists felt that the availability
of PA programs is lacking and that they do not always address patients’ needs.
The conversations about the current barriers and gaps in PA promotion and
prescription shifted to a conversation about the opportunities within the physical therapy
profession. It was summarized well by PT4, who stated,
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“physical therapists have such a strong role in helping clients improve
their physical activity, especially older adults…they legitimately have a
medical diagnosis, and things that only our clinical expertise are what
is the top-notch of service that they should be receiving for that insight
of what is appropriate physical activity? Well, above any other exercise
or medical professionals that are out there.”
The discussion about opportunities to promote and prescribe PA came with
concerns about the current skills and knowledge physical therapists have regarding
behavior change, with many of them verbalizing a lack of comfort. The lack of comfort
was highlighted by PT10, “I know it’s important. I know it’s necessary. I just don’t feel
very confident in my skill set of eliciting behavior change.” The concern was amplified
by PT8, who stated, “I don’t even know if PTs have the appropriate training to really, we
have the training to prescribe the exercise, but do we really know how to address the
barrier or when to make a referral to another healthcare provider.”
Lack of Standardization in Physical Activity Assessments and Interventions
Part of the reason PA promotion and prescriptions do not occur regularly and why
physical therapists do not feel comfortable assessing and addressing their patients’ PA
participation is the lack of tools and resources. Our quantitative data identified that the
lack of tools was a commonly reported barrier. A challenge that arises with not having
appropriate tools is the lack of standardization, resulting in the inability to identify a
primary method of assessing and addressing PA participation barriers among patients 50
years and older. Subsequently, the participants’ verbalization related to lack of
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standardization resulted in the following two sub-themes: 1) informal PA assessments;
and 2) informal PA interventions.
Informal Physical Activity Assessments
According to our quantitative data, 65.4% of our physical therapists performed
PA assessments “a lot” or “all the time.” The qualitative interview further explored the
PA assessment methodologies and identified that physical therapists use limited or no
standardized assessments. The types of PA assessment methods discussed included
observations, outcome measures such as gait speed and six-minute walk test, unvalidated
questionnaires, informal conversations, or subjective questions. The PA primary
assessment methodology discussed was informal conversations. An example of an
informal conversation was described by PT3, “I don’t have a formal way, but certainly
just asking people if they are not currently participating in an exercise program of any
sort either. Why? Is it part of their goals, and why do they think they cannot
participate?” According to PT6, she or he uses an algorithm to examine a patients’ level
of PA, “What is your activity level? And then based on that...It’s kind of an algorithm
…most people are knowledgeable that they should be more active. And so you can simply
just ask, what's holding you back.”
Informal Physical Activity Interventions
It was not surprising to have limited conversations regarding PA intervention
tools, considering that 19.2% of physical therapists provide PA prescriptions “a lot” or
“all the time,” and 41.3% addressed the lack of PA “a lot” or “all the time.” Even with
the limited conversation, it was evident that physical therapists felt a lack of structure,
skills, or resources to address PA. For example, PT10 stated, “I don’t have a structure of
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how to prescribe physical activity, how we’re going to take these steps to get you more
active. And so I don’t personally have that. I know I do it, but it’s unorganized. And that
means I'm not as consistent with everybody that I treat.” The usefulness of a formal stepby-step approach was highlighted by PT2, who stated that it would be helpful to have
“something that's very, you know, boom, boom, boom…to help guide that conversation.”
According to PT16 using a guide could ensure “that we have solutions to some of these
barriers is important.”
Physical therapists also verbalized the interest in having tools that provide them
with the following: 1) information about local or national community resources; 2) easy
ways to assess MET levels of activities; 3) individualized PA programs that would be
based on clinical outcome measures, such as gait speed and 6-minute walk test; 4) the
ability to individualize programs to patients’ needs and interests; and 5) a feasible method
of monitoring patients PA levels and progress towards goals. Several physical therapists
verbalized the interest in having the material in a mobile app format. All of the focus
groups agreed that having an algorithm or step-by-step guide for addressing PA among
patients 50 years and older would be beneficial.
Implementation Potential for Innovative Solutions that Address the Current
Informal Physical Activity Assessments and Interventions
A vital component of addressing the PA promotion and prescription gap includes
implementing innovative solutions that are appropriate, acceptable, feasible, and
adoptable.(20, 37, 209) We defined an appropriate solution as a solution that is perceived
to be relevant and fits into current practice standards.(209) An acceptable solution is a
suitable, satisfying, and attractive solution.(37) Solutions are perceived as feasible if they
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can be used in the clinic.(37) An adoptable solution is one that will be used.(37) In
general, both the quantitative and qualitative data indicated that physical therapists
perceive the IPAB as appropriate, acceptable, feasible, and adoptable. The physical
therapists also verbalized that a PA toolkit would be appropriate, acceptable, feasible, and
adoptable.
Appropriate
The physical therapists indicated that the IPAB would provide them with a
systematic and comprehensive method of ensuring that they ask about the patients’ PA
participation barriers. The IPAB’s appropriateness was highlighted by PT11, who stated,
“I like it a lot. I think it hit on probably the most common things I’ve come across as far
as people’s issues. And then you kind of know what you’re dealing with.” The
quantitative data also supported the IPAB’s appropriateness; 92.3% of the physical
therapists found the IPAB applicable, and 88.5% identified it as suitable and fitting.
Along with the IPAB, physical therapists felt that a PA toolkit that provides stepby-step guidance would be appropriate, particularly for students, newly licensed physical
therapists, or those who do not have a lot of experience promoting or prescribing PA. The
benefits for new graduates were mentioned by PT2, who said, “I think it would be great.
I think new grads especially don’t have as much background information to fall back
on.” In addition to being appropriate within the physical therapy profession, physical
therapists also felt that these tools could promote an interprofessional approach that
addresses patients’ lack of PA. The appropriateness of an interprofessional approach was
emphasized by PT21, who stated, “I really love the idea to give it to primary care and
then have an algorithm to figure out where they need to go to, because whether it could
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be like silver sneakers or a physical therapist or wherever it may be for their specific
barriers to address those in a specific clinic.” Physical therapists also felt that it would
be appropriate to have an interactive IPAB and accompanying PA toolkit for patients,
meaning that patients and healthcare providers could communicate using a PA app.
Within the interactive app, healthcare providers would see the patients’ real-time PA data
and determine if and what individualized PA intervention may be needed. The value of
an interactive IPAB and PA toolkit was mentioned by PT3, who stated, “I love an
algorithm. I think that would be really cool. I think it would be cool for this interactive
tool to be for both the clinician and the patient. It just helps. You know, strengthen that
partnership.”
Acceptable
The physical therapists identified that they were satisfied and attracted to both the
IPAB and the concept of a PA toolkit. Overall, they felt that both the IPAB and a PA
toolkit were needed and would improve discharge planning. Participants also had
multiple recommendations for improving the IPAB and PA toolkits acceptability. The
participants’ recommendations included validating the IPAB, categorizing the IPAB
items into smaller factors or sub-scales, ensuring patients can complete the IPAB on their
own time, and having it link to an electronic health record. Per PT15, “I like the idea they
can take it home and do it in their own time…and I like the category idea, too, like if it’s
an environment issue versus maybe a personal choice or priorities, maybe we can just
categorize them.” The acceptability of linking it to an electronic health record was
highlighted by PT22, who said, “I also would love an app version that can be sent or be
in the waiting room or be via a link to a website where people will answer those
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questions and then the top reasons for not performing physical activity just auto-populate
into an electronic health record.” The IPAB’s acceptability is further supported by the
quantitative data, which identified that 96.1% of the physical therapists approve of the
IPAB and 88.5% of the physical therapists liked the IPAB, thought it was appealing, and
felt that they would welcome it in clinical practice.
Feasible
The feasibility of using the IPAB in the clinic had heterogeneous responses. Some
worried that it was too long, and some felt that it was as long as other commonly
administered outpatient questionnaires, such as the Disabilities of the Arm, Shoulder, and
Hand (DASH). No matter what opinions physical therapists had, each feasibility
discussion ended with a statement similar to what PT1 noted, “Unfortunately, in
healthcare, if anything is going to be used, it has to be quick and simple and easy. And so
I think that it was really good, but maybe a little long.” Another barrier that appeared to
have heterogeneous responses was related to reimbursement and payment, as summarized
by PT20,
“I think another barrier that we haven’t talked about that I could
foresee, OK, we see a patient a couple of times, we give them this
assessment, we determine that they are functionally improving and no
longer have the complaint that came in for and now they said that they
want to become more physically active. Are payers going to pay for
that? Probably not.”
Several physical therapists rebutted the barrier of reimbursement by providing solutions
such as describing the purpose of the PA interventions (e.g., decreasing fall risk or

102

reducing dependence on caregivers) or tying it into current treatment approaches (e.g.,
patient education or therapeutic exercise).
The discussions related to the PA toolkit’s feasibility went back to the potential of
having the IPAB and an accompanying PA toolkit in an app format. Physical therapists
felt that they could ask patients to download the app and complete the assessments on
their own time. The physical therapists envisioned that the app would use PA assessments
to provide tailored patient education that covered basic PA information. They felt that
providing basic information ahead of time would allow for more in-depth PA
recommendations during scheduled physical therapy sessions. Even with the multiple
recommendations and heterogeneous feasibility statements, the quantitative data
identified that 84.7% of the physical therapists think the IPAB is doable in clinical
practice, and 76.9% think that the IPAB is implementable.
Adoptable
Physical therapists verbalized that they would implement the tool, especially if it
were validated. Many felt that the IPAB would help them start a conversation about PA.
An example of implementing the IPAB was pondered by PT13, who stated,
“You can introduce that during your treatment, like, hey, did you
happen to go through any of the information that the app/questionnaire
was telling you about? Let’s talk about your biggest barriers and how
we can kind of try and problem solve. For instance, if the road is not
safe or if transportation is a problem, to problem solve that on the front
end as opposed to saying, oh, why don’t you do physical therapy?”
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Participants agreed that adopting the IPAB would be less successful if there was a
lack of involvement from primary care providers. The value of involving primary care
providers was emphasized by PT25, who said, “I love this assessment and this idea…we
know that therapists have all this knowledge about movement and physical activity. But
selling a patient on that is going to be so much easier if they’ve already heard it from
their physician.”
Table 12. Potential for the IPAB to be Appropriate, Acceptable, and Feasible
Item
The IPAB meets my approval
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
The IPAB is appealing to me
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
I like the IPAB
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
I welcome the IPAB
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
The IPAB seems fitting
Agree- completely agree
Neither agree/disagree
Disagree-completely disagree
The IPAB seems suitable
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
The IPAB seems easy to use
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
The IPAB seems like a good match
Agree-completely agree
Neither agree/disagree

N (%)
25 (96.1)
0 (0.0)
1 (3.8)
23 (88.5)
3 (11.5)
0 (0.0)
23 (88.50)
3 (11.5)
0 (0.0)
23 (88.5)
3 (11.5)
0 (0.0)
23 (88.5)
3 (11.5)
0 (0.0)
23 (88.5)
3 (11.5)
0 (0.0)
19 (73.1)
5 (19.2)
2 (7.7)
21 (80.8)
5 (19.2)

104

Disagree-completely disagree
0 (0.0)
The IPAB seems implementable
Agree-completely agree
20 (76.9)
Neither agree/disagree
3 (11.5)
Disagree-completely disagree
3 (11.5)
The IPAB seems possible
Agree-completely agree
22 (84.7)
Neither agree/disagree
3 (11.5)
Disagree-completely disagree
1 (3.8)
The IPAB seems doable
Agree-completely agree
22 (84.7)
Neither agree/disagree
3 (11.5)
Disagree-completely disagree
1 (3.8)
The IPAB seems applicable
Agree-completely agree
24 (92.3)
Neither agree/disagree
2 (7.7)
Disagree-completely disagree
0 (0.0)
I would recommend the IPAB to
colleague(s)
20 (77.0)
Agree-completely agree
6 (23.1)
Neither agree/disagree
0 (0.0)
Disagree-completely disagree
Top Barriers addressed by IPAB
Lack of time
Lack of tools
24 (92.3)
Lack of guidance
16 (61.5)
Lack of knowledge
15 (57.7)
Patient’s preferences of not doing
15 (57.7)
physical activity
15 (57.7)
* Abbreviation: IPAB= Inventory of Physical Activity Barriers
4.5 Discussion
Our results identified that physical therapists acknowledged PA’s importance
and their role in promoting and prescribing PA but do not perform regular PA
interventions. These results align with previous studies that have determined that 87100% of physical therapists agree that PA promotion and prescriptions are part of their
professional role; yet, only 35-57% implement regular PA interventions.(1, 18, 177, 220,
244) Based on the PA knowledge assessment, one reason for not promoting and
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prescribing regular PA interventions may be the participants’ lack of knowledge about
PA promotion and prescriptions. Our participants’ lack of knowledge aligns with
previous publications, which have determined that most physical therapists do not know
the definition of PA, the PA guidelines for older adults, the benefits of PA, and the acute
physiological responses of PA.(177, 220) According to our participants, other potential
reasons for not promoting and prescribing PA include the lack of PA assessment and
intervention tools, confidence, and time, as well as patient PA participation barriers and
profession-based barriers. Previous publications further support these PA promotion and
prescription barriers.(10, 18, 48, 97, 135, 194, 244) The homogenous results about the
lack of PA promotion and prescriptions and the potential barriers that impact them
highlight the need to develop solutions that address these barriers.
One solution to these barriers is developing and implementing efficient tools or
resources. By implementing appropriate PA assessment and prescription tools, physical
therapists can organize and structure their assessments and interventions.62 According to
Mathieson et al (2019), having a method to organize and structure clinical decisions can
address barriers associated with lack of time, knowledge, and skills.(167) An additional
solution for lack of time is implementing easy-to-use clinical tools integrated into
electronic health records and algorithms for referrals or treatment strategies.(267) These
findings are further supported by our participants’ feedback about the IPAB and PA
toolkit. Therefore, we plan to incorporate our PA assessment strategies into a PA toolkit
connected to either an electronic healthcare record or a mobile app. Our goal is to make
the PA toolkit interactive, meaning it provides the ability to have both patients and
physical therapists enter and receive data. The PA toolkit will also provide patients and
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physical therapists with summative recommendations on addressing PA participation
barriers.
Before implementing interventions, such as the IPAB and PA toolkit, it is
essential to explore implementation potential by examining the tool administrators’
perceptions.(37, 209) According to our participants, the PA assessment and intervention
tools we developed and are developing are appropriate, needed, acceptable, feasible, and
adoptable. The physical therapists’ primary concern was regarding the IPAB’s length,
which at the time of the focus group was 40 items.(284) Since completing the focus
group, we have completed a second validation study on the IPAB. The second validation
study provided us with eight factors or categories and decreased the 40-item scale to 27
items. In addition to examining implementation potential, we gathered feedback
regarding how the IPAB and the unfinished PA toolkit can be improved to further address
PA promotion and prescription barriers. The feedback is valuable as research indicates
that incorporating feedback from intervention administrators, such as physical therapists,
will increase the intervention’s effectiveness and implementation success.(44, 264) Using
the participants’ feedback and our results, researchers can develop implementation
studies that address PA promotion and prescription barriers among physical
therapists.(230)
Overall, our participants encouraging feedback regarding the IPAB and the PA
toolkit under development highlight the potential ability to implement the IPAB and PA
toolkit and address PA promotion and prescription barriers. However, due to the study
being a pre-implementation study, there are limitations that must be considered. For
example, our participants did not have the opportunity to implement the IPAB or the PA
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toolkit. Thus, they may not have considered the day-to-day barriers that physical
therapists may encounter when implementing the IPAB and PA toolkit in daily practice.
Another study limitation is that the focus group approach may have biased participants
based on peer statements related to the tools’ appropriateness, acceptability, feasibility,
and adoption. Even with these limitations, we received valuable input that will guide the
development of the PA toolkit and the implementation of the IPAB and the PA toolkit.
4.6 Conclusion
We found that assessing and addressing the lack of PA among patients 50 years and older
is essential to physical therapists. However, physical therapists are not routinely
conducting PA assessments nor providing PA prescriptions. The reasons are
multifactorial, including barriers presented by patients, physical therapists, and the
profession. We recommend implementing PA assessment and intervention strategies to
address these barriers, including the IPAB and PA toolkit. The impact of the
recommended solution needs to be further assessed using an implementationeffectiveness hybrid study.
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CHAPTER 5: The Inventory of Physical Activity Barriers for Community-Dwelling
Adults 50 Years and Older: Refinement and Validation
The purpose of this study was to validate a Social-Ecological Model-based
assessment tool of PA participation barriers, called the Inventory of Physical Activity
Barrier Scale (IPAB). Through a two-phase study, we aimed to establish the
psychometric properties of the IPAB, develop a brief version of the IPAB, and assess
whether two different administration formats (electronic and pen-and-paper) can be used
interchangeably.
5.1 Abstract
Background: Physical therapists need to identify the reasons for insufficient PA to
address the high number of community-dwelling adults 50 years and older who do not
perform the recommended levels of physical activity (PA). Currently, there is no feasible,
multifactorial tool to assess PA participation barriers among this population. Without a
tool, physical therapists must either rely on self-generated questions or collate results
from multiple assessments to identify PA participation barriers related to personal, social,
and environmental factors, which can be time-consuming or incomplete.
Purpose: To validate a Social-Ecological Model-based assessment tool of PA
participation barriers, called the Inventory of Physical Activity Barrier Scale (IPAB).
Through a two-phase study, we aimed to establish the psychometric properties of the
IPAB, develop a brief version, and assess the ability to use the electronic and pen-andpaper administration formats interchangeably.
Method: We collected cross-sectional data on 503 older adults who completed a brief
questionnaire, the Physical Activity Vital Sign, the IPAB, and a feedback questionnaire.
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To assess the IPAB’s test-retest reliability, 79 older adults completed the IPAB twice. To
assess the potential of using an electronic and a pen-and-paper administration format
interchangeably, 64 participated in a cross-over design. To assess the IPAB’s reliability,
we used Cronbach Alpha. For test-retest reliability, we ran an Intraclass Correlation
Coefficient. For validity, we performed a t-test to examine the scale’s ability to
differentiate between those who met the recommended 150 minutes of PA and those who
did not. We split the cross-sectional sample in half and completed an exploratory factor
analysis on the first half and confirmatory factor analysis on the second half. For the
cross-over design, we ran an intraclass correlation coefficient and completed a BlandAltman Plot. Using the factor loading, corrected item-total correlation, descriptive
statistics, and face validity, we developed the IPAB-brief.
Results: We refined our scale to 27 items with eight different factors. Our 27-item IPAB
has good internal consistency (alpha= 0.91) and high test-retest reliability (intraclass
correlation coefficient= 0.99). The mean scores of the IPAB were statistically different
between those who met the recommended levels of PA and those who did not (p <
0.001). The Intraclass Correlation Coefficient between the electronic and the pen-andpaper administration format was 0.99, meaning there was excellent agreement between
the two. The mean IPAB score on the electronic and the pen-and-paper administration
were both 1.8, with a mean difference of 0.002. Our IPAB-brief has ten items, and
preliminary data identifies it as a reliable and valid scale.
Conclusion: We have refined and validated a PA participation barrier scale that physical
therapists can use to assess PA participation barriers and develop individualized PA
prescriptions. The scale can be administered using either an electronic or pen-and-paper

110

format. We also developed the IPAB-brief, but a complete validation study should be
completed before implementing the brief version.
KEY WORDS: Measurement, Aging, Physical Activity, Barriers
5.2 Introduction
About 28% of adults above the age of 50 and 35% of adults above the age of 75
report no leisure-time physical activity (PA), leading to significant health-related
consequences such as increased risk of injury, frailty, falls, disability, morbidity, and
mortality.(112, 277) These consequences can lead to an increased need for caregivers,
hospitalizations, and institutionalizations, resulting in significant caregiver and national
healthcare burden.(112) The healthcare consequences and health-related burden
associated with insufficient PA levels highlight the need for healthcare providers to
address the insufficient levels of PA among our aging population. Physical therapists
have been identified as key players to promote and prescribe PA.(27, 214)
In order to address insufficient PA participation, physical therapists must
incorporate solutions to patients’ perceived PA participation barriers.(84, 123) Currently,
physical therapists evaluate barriers to PA participation using self-generated questions,
incomplete scales,(42) scales validated on specific populations, such as individuals with
mobility impairments,(24, 225, 271) or use multiple scales to comprehend the personal,
social, and environmental factors that impact PA participation. For example, to examine
personal barriers, one must combine tools such as the Physical Activity Enjoyment
Scale,(184) Outcome Expectation Scale,(217) Index of Self-Regulation,(288) and
Multidimensional Self-Efficacy for Exercise Scale,(226) for social support use the
Physical Activity Social Support Assessment Scale,(216) and for environmental factors
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use the Neighborhood Environment Walkability Scale.(54) Collating results from
multiple scales is time-consuming, not clinically feasible, and can result in physical
therapists feeling overwhelmed, particularly when considering the other responsibilities
of physical therapists.(287) An alternative method of assessing PA participation barriers
is asking an open-ended question about the factors keeping adults 50 years and older
from being physically active. Using an open-ended question also has multiple limitations,
including lack of completeness, a greater amount of time needed to obtain information
about PA participation barriers,(107) the potential of biasing the patient towards a more
favorable response, and the inability to quantify PA participation barriers or assess the
impact of an intervention addressing PA participation barriers.(134) Thus, physical
therapists need a feasible, self-administered, multifactorial assessment tool of PA
participation barriers. Physical therapists can then use the results of the assessment to
develop PA prescriptions that incorporate solutions to PA participation barriers, an
evidence-based approach of increasing PA levels among aging adults.(265)
Due to the complexity and multifactorial nature of insufficient PA, it is valuable
to use a conceptual model that assists with ensuring comprehensiveness. One such model
is the Social-Ecological Model.(171) The Social-Ecological Model aims to elucidate the
complex interplay between individual, social, institutional, community, and public policy
factors that impact behavior.(171) The social factors, also referred to as the interpersonal
factors, are related to formal or informal social networks or support systems, such as
family, work, workout partners, and friends.(171) Institutional factors, also referred to as
organizational factors, are related to social institutions with organizational characteristics
and formal or informal rules and regulations for operations.(171) Community factors are
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related to the relationships among organization institutions and informal networks within
defined boundaries.(171) The public policy factors are related to local, state, and federal
public policies and laws that impact the decision to perform a behavior.(171) Using a
well-established theoretical model also ensures that the scale’s foundation is based on
clear constructs and definitions.(80)
Therefore, the purpose of our study was to validate a Social-Ecological Modelbased assessment tool of PA participation barriers, called the Inventory of Physical
Activity Barrier Scale (IPAB). Through a two-phase study, we aimed to establish the
psychometric properties of the IPAB, develop a brief version, and assess whether two
different administration formats (electronic and pen-and-paper) can be used
interchangeably.
5.3 Materials and Methods
5.3.a. Study Design
The first phase of the IPAB’s validation used a cross-sectional study design. We
used the results of phase one to explore the psychometric properties of the IPAB,
including internal consistency, contrasting group of construct validity, dimensionality,
and to develop the brief-IPAB. A randomly selected sample from the cross-sectional
study completed the IPAB twice. Using their data, we calculated test-retest reliability.
The second phase of the validation was a randomized cross-over study design. We used
the results of phase two to compare the electronic and the pen-and-paper administration
formats. Our University’s Internal Review Board (IRB) approved the study. All
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participants completed the IRB-approved consenting process before initiating data
collection.
5.3.b. Participants
Participants were community-dwelling adults who reported being at least 50 years
old and being able to read, comprehend, and write in English. We excluded individuals
who needed assistance from another person to leave their house or lived at an assisted
living facility or long-term care facility. The power calculations revealed that factor
analysis required the largest number of participants to reach optimal power, resulting in
the decision to aim for 500 participants, with half of the data needed for exploratory
factor analysis (EFA) and the other half for confirmatory factor analysis (CFA).(88) For
test-retest reliability, a total of 50 participants needed to complete the IPAB twice.(197)
Secondary to high attrition rates associated with survey data, 80 participants were
recruited to examine the IPAB’s test-retest reliability.(197) For the cross-over design, the
power calculations determined that examining the magnitude of possible order effects
needed the largest number of participants.(201) Given our high return rates for test-retest,
only 70 participants were asked to complete both administration formats. See Figure 6 for
a visual illustration of the study design, allocation, and analysis.
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Figure 6. Study Design, Allocation, and Analysis
5.3.c. Recruitment
Recruitment strategies included targeted advertisements, social media messages,
listserv, flyers, e-mails to healthcare providers and agencies that serve older adults (e.g.,
physical therapists, physicians, senior centers, assisted living facilities, and Areas on
Aging). Additional recruitment occurred using the Claude D. Pepper Older Americans
Independence Center registry (IRB0503150) at the University of Pittsburgh. All
interested participants received the study link to REDCap (Vanderbilt University,
Nashville, TN), a secure data collection software. Using REDCap, all potential
participants completed the IRB-approved consenting process before initiating study
participation.
5.3.d. Data Sources
Brief Questionnaire
We collected information regarding participants demographic information,
physical health condition’s impact on PA, fall risk, functional mobility status, and past
experiences related to PA using a brief questionnaire.(108, 225)
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Physical Activity Vital Sign
The Physical Activity Vital Sign (PAVS) is a reliable and valid two-question
scale that asks individuals about their weekly moderate-to-vigorous level of PA.(113)
The scale has been identified to correlate with the number of days an individual performs
more than 30 minutes of PA (r= 0.52, p < 0.001).(14, 109) Compared to accelerometermeasured PA, the PAVS is a reliable and valid measure that identifies individuals who
meet the weekly recommended 150 minutes of moderate-to-vigorous intensity PA (κ =
0.12, p < 0.05).(14) As there is no gold standard for assessing PA participation barriers
and the amount of PA is negatively associated with the number of barriers, we did not
look at criterion-related validity. Instead, we used the PAVS as an indirect indicator for
construct validity.(138, 215)
The IPAB
The scale is based on the social-ecological model and consists of 40 items, each
one starting with the same stem “My physical activity is limited, because” and has a fivepoint Likert scale (“Never” [1], “Rarely” [2], “Sometimes” [3], “Often” [4], and
“Always” [5]). Preliminary psychometric analyses of the IPAB indicate promising
validity and reliability.(284)
Feedback Questionnaire
After completing the IPAB, all participants received a feedback questionnaire.
We collected feedback regarding ease of completion, length of time, clarity of questions,
use of a computer to complete the survey, and their perception of the IPAB’s
acceptability and appropriateness. Individuals who participated in the randomized cross-
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over design also received a question regarding their preference between the two
administration formats.
5.3.e. Procedures
All participants completed the pre-focus group questionnaire and PAVS on
REDCap. Those performing the cross-sectional component of the study also received the
IPAB and the feedback questionnaire at this time. A random subgroup of 79 participants
repeated the IPAB about 10-14 days after the initial data collection. For the cross-over
study, 64 participants were randomly assigned to either complete the electronic format
(group one) or the pen-and-paper format (group two) first. If participants were
randomized into group one, they completed the electronic format of the IPAB at the same
time as the brief questionnaire. Then 10-14 days later, they completed the pen-and-paper
format of the IPAB and the feedback questionnaire. Both of these documents were mailed
to them with a pre-stamped return envelope. Those randomized into group two completed
the brief questionnaire on REDCap and then were mailed the pen-and-paper format of the
IPAB and a pre-stamped return envelope. Then 10-14 days after completing the paper
format, they were sent a separate REDCap link asking them to complete the electronic
format of the IPAB and the feedback questionnaire. All paper documents were manually
entered into REDCap and double-checked for accuracy.
5.3.f. Analysis
We computed descriptive statistics and tests of normality (Kolmogorov-Smirnov)
on all the variables. We identified two items with skewed results, leading to item
elimination. All other items and descriptive statistics were identified to be normally
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distributed. Scale refinement, exploration of IPAB’s dimensionality, and an examination
of the scale’s validity were done by running an EFA on a randomly selected half of the
sample. To ensure sampling adequacy, we completed the Bartlett test and Kaiser-MeyerOlkin test of sampling adequacy.(289) Since we eliminated the two skewed items and all
other data were normally distributed, we performed our EFAs using a maximum
likelihood estimation.(88) We used an oblique (Promax) rotation based on previous
research and our preliminary analysis identifying that factors will correlate with each
other.(40) The number of factors was determined using eigenvalues >1.0.(289) We kept
items if they had a factor loading of at least 0.3 on only one factor, meaning they were
not cross-loading on another factor.(289) The EFA results were confirmed by running
CFA on the other half of the sample.(61) For the CFA, the estimation methodology was
maximum likelihood. We explored our CFA’s goodness of fit by examining the chisquare test of perfect fit, root-mean-square error of approximation (RMSEA),
comparative fit index (CFI), Tucker-Lewis index (TLI), and standardized root mean
square residual (SRMSR).(61)
We used the EFA, CFA, corrected item-total correlation, item’s mean, item
variance, and face validity to identify items appropriate for the brief version of the
scale.(80, 282) Items were selected for the brief version if they had the highest factor
loading, highest correlations with the total score, items with greater variance, item means
that were not approaching 1 or 5, and face validity.(282) Face validity was determined by
an expert panel who would decide between two items of similar factor loading and itemtotal correlations. The decision was based on what item appears to be most sensitive and
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capture more individuals who may potentially have a PA participation barrier in the
factor from where the item came.
The refined IPAB’s internal consistency was determined using Cronbach
alpha.(290) Intraclass correlation coefficient (ICC 2,k) was used to assess test-retest
reliability on the 79 participants randomly selected to complete the scale two weeks
apart.(147, 197) As the primary goal of the ICC analysis was to learn how the measure
will do overall and not just at a single point, we were interested in the average
measure.(147) We examined construct validity by running a t-test and Cohen’s d to
identify the IPAB’s ability to differentiate between a group of participants that met the
recommended 150 minutes of weekly moderate-to-vigorous PA and those who do
not.(80)
Using the results of the cross-over design, we examined the level of agreement
between electronic and pen-and-paper formats using the intraclass correlation coefficient
(ICC 2,k). Since the rating was done by the same rater and the participants were
randomized, we used a two-way random effect with absolute agreement. As the primary
goal of the ICC analysis was to learn how the measure will do overall and not just at a
single point, we selected the average measure.(147) We then presented the level of
agreement graphically using Bland-Altman Plots, a scatter plot of the difference between
the two administration formats against their mean.(30) The graphical representation
provided a visual interpretation of the size and range differences between the two
administration formats.(30) We assessed for a potential time period effect by using a
paired t-test to compare the average IPAB scores on the electronic and pen-and-paper
administration formats for group one and those in group two. To examine carryover
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effects, we summed the outcomes for each participant (electronic and pen-and-paper) and
then used a paired t-test to compare the sums for those in group one and those in group
two. Cohen’s d was recorded for both t-tests.(136)
5.4 Results
5.4.a. Participant Characteristics
Our 503 participants had a mean age of 70.1 (SD= 8.5) and were primarily
women (69.9%), non-Hispanic whites (95.4%), had at least a college degree (81.3%), had
an annual income greater than $45,000 (77.8%), were married (65.6%), with more than
half meeting the recommended levels of PA (59.3%). For additional detail, see Table 13.
The participants had an average IPAB score of 1.8 out of 4.0 (SD= 0.5) with a range of
1.0-3.2. See Table 14 for descriptive statistics related to individual items on the scale.
Table 13. Participants’ Demographics and Sample Characteristics
Variable
Age, mean yrs (SD)
Women, n (%)
Race or ethnicity, n (%)
Non-Hispanic white
Black or African-American
Asian
Middle Eastern or North African
Latino/a
Some other Race/Ethnicity
Education level, n (%)
College degree or higher
Annual household income, n (%)
< $45,000
$45-99,999
>100,000
Marital Status, n (%)
Married
Rurality, n (%)
Rural/Country

70.0 (8.5)
351 (69.8)
478 (95.4)
11 (2.2)
4 (0.8)
1 (0.2)
4 (0.8)
4 (0.8)
409 (81.3)
112 (22.3)
202 (40.2)
189 (37.9)
331 (65.7)
79 (15.7)
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Suburban
Urban/City
Ability to walk or wheel half a mile, n (%)
One-year retrospective history of fall, n (%)
Body Mass Index, mean (SD)
Complete ≥ 150 minutes of moderate-vigorous weekly PA, n (%)
Like PA, n (%)
Reports wanting to be more physically active, n (%)
Feels that more physical activity would be helpful, n (%)
Perceive physical activity as an important topic, n (%)
Healthcare provider has told them to be physically active, n (%)
Reports the following health conditions as barriers to PA, n (%)
Muscles or bones related conditions
Heart or lungs related conditions
Sensory systems related conditions
Mental or cognition related conditions
Degenerative disorders or diagnosis
COVID-19 impact on PA, n (%)
More active
Less active
No impact
Enjoy using a computer, n (%)
* Abbreviations: PA=physical activity

267 (53.1)
157 (31.2)
472 (93.6)
116 (23.1)
27.5 (9.3)
298 (59.3)
430 (85.5)
432 (85.9)
447 (88.9)
445 (96.7)
258 (51.3)
214 (42.6)
58 (11.5)
17 (3.4)
17 (3.4)
37 (7.6)
66 (13.1)
224 (44.5)
213 (42.4)
385 (83.7)

5.4.b. Dimensionality and Item Reduction
Before running our factor analysis, we eliminated the following two items with a
skewness or kurtosis greater than +/-2.5: “it’s hard to see the benefit of physical activity”
and “others have told me to avoid physical activity.” After eliminating the two items, we
randomized our sample into two groups, the EFA (n= 251) was run using data from
group 1, and the second group’s data was used for the CFA (n= 252). The two
subsamples did not have any significant differences (p> 0.05) in demographic or potential
confounders listed in Table 13. Based on the Kaiser-Meyer-Olkin Measure (0.89) and
Bartlett’s Test of Sphericity (chi-squared= 4,333; df= 703; p < 0.001), we had sampling
adequacy and were able to perform our EFA and CFA.
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After several iterations of the EFA, we eliminated 13 items with low factor
loading (< 0.30) or cross-loading (factor loading of ≥ 0.3 on two or more factors). During
these analyses, we identified the item “I don’t have enough energy” as a stand-alone item
with a factor loading of 1.1 and no other items loading on that factor greater than 0.3. Our
decision to keep it as a stand-alone item was further supported by the item’s mean of 2.7
(SD= 0.8) and correlation with the total scale score of 0.6. The Bartlett’s test (p<0.001)
and Kaiser-Meyer-Olkin (0.9) were re-run with the remaining 26 items and indicated
sampling adequacy. The results identified the following additional seven factors with an
eigenvalue ≥ 1: 1) Environmental (6 items); 2) Physical Health (5 items); 3) PA-Related
Motivation (4 items); 4) Emotional Health (4 items); 5) External Factors (3 items); 6)
Skills (2 items); and 7) Social (2 items). The two separate two-item factors were kept
secondary to support provided by theoretical basis and previous research.(11, 26) See
Table 14 for a detailed view of the final eight factors, items within each factor, and the
items’ factor loading. See Table 15 for items that were removed from the final scale. Our
seven factors had a common variance of 64.2.
To validate the EFA model, we conducted a CFA on the second half of the sample
(n= 252). See Figure 7 for a visual representation of the CFA. Our chi-square was high
(406.2) and significant (p < 0.001). Given that the chi-square has multiple limitations,
including the large impact of sample size, this was expected.(61, 127) The TLI and CFI
compare the model to the fit of a baseline model, and our model’s value is above the
recommended ≥ 0.90 (CFI= 0.94, TLI= 0.93).(239) The SRMR measures the residual
between the input covariance and the measurement model, and our SRMR is 0.05, which
is below the recommended fit of 0.08, indicating a good fit.(128) The good fit was further
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confirmed with the RMSEA (0.05) being below 0.08 and having a p-value of 0.53.(162)
See Appendix F for the final scale.
5.4.c. Reliability
Our Cronbach’s alpha of 0.91 indicates that our scale is internally consistent but
not overly redundant.(260) When looking at the reliability of each factor, our Cronbach
alpha was: 1) 0.82 for Environmental; 2) 0.81 for Physical Health; 3) 0.85 for PA-Related
Motivation; 4) 0.76 for Emotional Health; 5) 0.67 for External Factors; 6) 0.69 for Skills;
and 7) 0.68 for Social. Our test-retest reliability, measured by ICC (2,k), was 0.99,
indicating that the IPAB has excellent test-retest reliability.(147)
5.4.d. Construct Validity
Participants who completed less than 150 minutes of moderate-to-vigorous PA
had an average IPAB score of 2.1 (SD= 0.4) and range of 1.0-3.2, and participants who
met the recommendations had an average score of 1.6 (SD= 0.4) and ranged 1.0-2.9. The
statistical difference between these means (p < 0.001) indicates that our IPAB was able to
differentiate between individuals who meet the recommended levels of moderate-tovigorous PA and those who do not, illustrating construct validity. Our results are further
supported by the effect size (Cohen’s d= 0.38).(106)
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Table 14. Item Statistics and Exploratory Factor Analysis of IPAB.

Items
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there are no parks or other
recreational areas near me.
the sidewalks or streets are
not safe (for example, there
is too much traffic, too
many people, or they are in
poor condition).
there are limited
opportunities to be active in
my community.
it's hard to find a place to be
physically active.
the neighborhood or parks
near me don't have benches
or rest areas.
I don’t have access to workout places.
of my health (for example,
heart disease, arthritis, or
shortness of breath).
it’s hard for me to get
around.
physical activity is too hard
for me.

Item
Corrected
Mean Item-Total
(SD)
Score
Correlation
1.34
0.34
(0.71)

Factor
Environ Physical
Priority
mental
Health

Emotional
Health

Time

Skill

Social

0.73

-0.21

0.07

0.13

-0.16

0.03

-0.03

1.70
(0.88)

0.45

0.67

0.02

-0.06

0.28

0.08

0.00

0.22

1.52
(0.78)

0.51

0.58

0.13

0.08

-0.13

-0.09

0.09

0.09

1.65
(0.82)

0.54

0.57

0.10

-0.14

-0.06

0.18

0.00

0.17

1.50
(0.81)

0.47

0.56

-0.03

0.12

-0.03

-0.09

0.06

0.01

1.63
(0.87)

0.47

0.55

0.13

-0.05

-0.20

0.10

-0.05

0.21

1.88
(0.89)

0.49

0.00

0.92

-0.01

-0.02

-0.11

-0.20

0.03

0.49

0.04

0.76

-0.03

-0.13

-0.06

0.12

-0.06

0.64

-0.10

0.60

0.03

0.16

0.12

0.04

0.04

1.59
(0.79)
2.07
(0.82)

I don’t like the discomfort it
causes.
I don’t have good balance.
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I'm not motivated to be
physically active.
physical activity is not a
priority of mine.
I don’t like physical
activity.
it’s hard to commit to
regular activity.
I feel too anxious to be
physically active.
I feel too depressed to be
physically active.
I feel self-conscious during
physical activity.
I lack confidence in my
ability to be physically
active.
it's hard to find the time to
be physically active.
of other responsibilities (for
example, caring for others,
organizing events, and
spending time with others).
of the weather.
I don’t have the necessary
skills (such as riding a bike,

2.12
(0.87)
1.98
(0.89)
2.24
(0.88)
1.95
(0.90)
1.86
(0.88)
2.33
(0.86)
1.33
(0.60)
1.54
(0.75)
1.73
(0.82)

0.56

-0.10

0.52

0.14

0.18

0.00

-0.02

0.06

0.43

0.11

0.43

0.01

-0.02

-0.06

0.24

-0.17

0.64

0.06

-0.01

0.90

0.02

-0.04

-0.08

-0.04

0.60

-0.02

0.00

0.78

-0.15

0.04

0.02

0.09

0.57

-0.02

0.03

0.58

0.14

-0.10

0.20

-0.05

066

0.09

0.04

0.54

0.05

0.26

-0.10

0.02

0.51

0.02

-0.06

-0.05

0.74

-0.03

0.06

0.03

0.46

0.09

-0.03

0.04

0.66

0.07

-0.30

0.09

0.53

-0.09

-0.02

-0.05

0.60

0.01

0.13

0.15

1.79
(0.87)

0.61

-0.03

0.28

-0.03

0.47

-0.03

0.16

0.00

2.16
(0.82)

0.51

-0.06

-0.05

0.06

-0.03

1.00

0.07

-0.14

2.09
(0.82)

0.33

-0.04

-0.12

-0.05

0.02

0.59

0.06

0.09

0.42

0.04

0.14

0.02

0.15

0.33

-0.01

-0.03

0.48

0.12

-0.03

-0.04

-0.04

0.06

0.73

0.02

2.43
(0.73)
1.36
(0.63)

walking for exercise, or
dancing) to be physically
activity.
I don’t know enough about
physical activity (such as
how to start, where to do it,
or how to do it).
it's hard to find people to be
active with.
I don’t have the emotional
support or encouragement I
need to be physically active.
I don’t have enough energy

1.40
(0.66)

0.54

-0.03

0.04

0.03

0.03

0.10

0.55

0.15

2.24
(0.97)

0.48

0.08

0.02

-0.05

0.16

-0.10

0.02

0.65

1.70
(0.88)

0.59

0.01

-0.11

0.13

0.08

0.07

0.10

0.64
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2.72
0.60
Stand-alone item with a factor loading of 1.11
(0.80)
* Horizontal lines and the gray boxes indicate the separation of the eight factors and the factor loading within each factor.
** Abbreviations: IPAB=Inventory of Physical Activity Barriers;

Figure 7. Confirmatory Factor Analysis
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Table 15. Items Removed from Final Scale.
Item
of the fatigue I feel from my daily demands.
I am too old to be physically active.
I worry about getting injured.
of my weight (too much or too little weight).
it's hard to see the benefit of physical activity.
I haven’t found a physical activity that is right
for me.
I have had past negative experiences (for
example, getting hurt, having shortness of
breath, or someone making fun of me).
it's hard for me to adjust my physical activity if
I'm tired or not feeling well.
it's hard for me to adjust my physical activity if
my daily routine is disrupted.
others have told me to avoid physical activity.
it costs too much money.
I feel vulnerable to crime when I'm outside.
of the air quality.

Mean
(SD)
2.11 (0.81)
1.30 (0.59)
1.94 (0.78)
1.73 (0.91)
1.98 (0.89)
1.60 (0.80)

Corrected ItemTotal Correlation
0.58
0.47
0.39
0.53
0.46
0.63

1.58 (0.78)

0.50

2.35 (0.82)

0.66

2.39 (0.77)

0.77

1.13 (0.43)
1.35 (0.65)
1.44 (0.66)
1.60 (0.733)

0.20
0.42
0.39
0.37

5.4.e. Developing the IPAB-Brief
We used factor analysis, item means, and corrected item-total correlations to
select the ten items listed in Table 16 for the IPAB-brief. Preliminary analysis identified
that the brief form has good reliability (alpha= 0.84) and high construct validity (p<
0.001; Cohen’s d= 0.46). The goodness of fit analysis, including a CFI= 0.89 and TLI=
0.86, indicates that our IPAB-brief may potentially have a good fit.(239) However, our
SRMR= 0.101, which is above the recommended 0.08, indicating a potential
concern.(128)
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Table 16. Items Included in the Brief Form
Items

Mean
(SD)

1. physical activity is too hard for me.

2.07
(0.82)
1.65
(0.82)
2.24
(0.97)
2.23
(0.88)
2.33
(0.86)
2.16
(0.82)
1.88
(0.89)

2. it’s hard to find a place to be physically
active.
3. it’s hard to find people to be active with.
4. I'm not motivated to be physically active.
5. it’s hard to commit to regular activity.
6. it’s hard to find the time to be physically
active.
7. I don’t know enough about physical activity
(such as how to start, where to do it, or how to
do it).
8. of my health (for example, heart disease,
arthritis, or shortness of breath).
9. I feel self-conscious during physical activity.
10. I don’t have enough energy

1.54
(0.75)
1.73
(0.82)
2.72
(0.80)

Corrected
Item-Total
Correlation
0.65

Factor
Loading

0.45

0.57

0.44

0.65

0.62

0.90

0.67

0.54

0.51

1.00

0.48

0.92

0.44

0.66

0.50

0.60

0.63

NA

0.60

5.4.f. Cross-Over Validation of Electronic and Pen-and-Paper Administration
Formats
The ICC between the electronic and pen-and-paper administration formats was
0.99, meaning there was excellent agreement.(147, 149) The mean IPAB score on the
electronic and the pen-and-paper format were both 1.8, the mean difference was 0.002,
and the 95% level of agreement was 0.47 and -0.47. For a visual representation of Bland
Altman Plot see Figure 8.
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Figure 8. Bland Altman Plot
There was no statistical difference between electronic and pen-and-paper formats
within each group, with group one (electronic first) having a p-value of 0.89 (Cohen’s d=
0.23), group two (pen-and-paper first) having a p-value of 0.82 (Cohen’s d= 0.26). There
was also no difference when comparing the mean IPAB scores of both formats across the
two groups (p= 0.94; Cohen’s d= 0.24). Additionally, there was no statistical difference
(p=0.78; Cohen’s d=0.27) when comparing the two groups’ summed IPAB scores of the
two administration formats (electronic and pen-and-paper). Therefore, we determined
that there were no order effects or systematic errors.
5.4.g. Feedback
Out of the 503 participants, 460 participants provided feedback. The initial 40item IPAB took participants an average of 9.0 (SD= 4.6) min to complete. The majority
of the participants approved the IPAB (78.9%) and stated that they would do it if their
healthcare provider gave it to them (95.0%). The participants stated that it was easy to
complete (93.4%), directions were clear (92.4%), it was a good length (90.7%), it was
beneficial (63.3%), it was an important topic (95.7%), and identified the scale as
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respectful (92.6%). See Table 17 for more information. Participants who did not find the
scale easy to use, an appropriate length, or important, provided the following feedback: 1)
“if given by healthcare provider it would be nice to have a link to complete at home;” 2)
“some questions are hard to answer, wish there was a not applicable;” 3) “wanting an
area to explain their answers;” and 4) “lack of clarity about what a ‘scale’ is.” Among
those who completed both electronic and pen-and-paper, 34.5% had no preferences
regarding administration formats, 6.9% preferred pen-and-paper, and 58.6% preferred
electronic administration format.
Table 17. Survey Feedback
Variable
Time, avg min (SD)
Meets my approval, n (%)
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
It is easy to use, n (%)
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
The directions are clear, n (%)
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
It is a good length, n (%)
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
It is beneficial, n (%)
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
It is respectful, n (%)
Agree-completely agree
Neither agree/disagree
Disagree-completely disagree
If my healthcare provider gave me this, I would complete it, n (%)
Agree-completely agree
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9.0 (4.6)
365 (79.4)
9 (2.0)
86 (18.7)
434 (94.4)
15 (3.3)
12 (2.6)
426 (92.6)
19 (4.1)
13 (2.8)
418 (91.0)
38 (8.3)
4 (0.9)
298 (64.8)
158 (34.4)
4 (0.9)
416 (90.4)
22 (4.8)
4 (0.9)
441 (95.9)

Neither agree/disagree
Disagree-completely disagree

13 (2.8)
6 (1.1)

5.5 Discussion
Our paper presents the validation of the refined IPAB. Using EFA and CFA, we
identified that IPAB should be refined to a 27-item scale with a total of seven factors and
one stand-alone item. The seven factors and one item included: 1) Environmental, 2)
Physical Health, 3) PA-Related Motivation, 4) Emotional Health, 5) Time, 6) Skills, 7)
Social, and 8) Energy (one stand-alone item). The psychometric evaluation of the 27-item
IPAB identified a high internal consistency, test-retest reliability, and construct validity.
By using our newly validated IPAB, physical therapists no longer need to depend
on their own subjective questions, use multiple scales, or use scales developed for
specific populations such as people with mobility limitations. Using the self-administered
IPAB scale takes less than ten minutes to complete and provides physical therapists with
an in-depth understanding of their patients’ PA participation barriers. Physical therapists
can use the IPAB’s findings to guide their conversations to address identified barriers and
develop an individualized PA prescription, an evidenced-based approach to addressing
insufficient PA levels.(126) For example, if the PA participation barriers are the fear of
being injured or it is hard to find places to be physically active, physical therapists can
educate patients about a safe PA that does not require a specific location. By
incorporating this information, physical therapists have the potential of empowering their
patients and increasing the patients’ PA level.(123) According to the Health Belief
Model, the impact of addressing PA participation barriers is even greater among
individuals that do not have sufficient self-efficacy to engage in PA or do not perceive
that the PA benefits outweigh the barrier(s).(55) Therefore, if a barrier impacts an
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individual’s self-efficacy, the value of addressing them is even greater.(132) When
determining what PA participation barriers to address first, physical therapists should
focus on items that patients identify as often and always impacting their ability to
participate in PA. For example, suppose a patient states that their PA participation is
often limited because of other responsibilities and finding time to be physically active is
challenging, while their difficulties related to balance only sometimes limits their PA
participation barriers, the physical therapist should prioritize the barriers related to time
and other responsibilities. Additionally, it is critical to note that certain PA participation
barriers, such as the barriers related to emotional health, may need an external referral to
another healthcare provider, such as a psychologist.
Given previous evidence that physical therapists are more likely to use shorter
scales, we decided to create a brief version.(41) The difference between the full IPAB
and brief is that the IPAB-brief has 17 fewer items. It is important to note that shorter
scales tend to have lower reliability. Thus the primary focus was the scale’s validity.(80,
282) Using our validation data, we identified a slight reduction in reliability, but it
remains within the acceptable levels. The validity remained significant (both types had a
p<0.001), with the effect size increasing from the full version (Cohen’s d= 0.39) to the
brief (Cohen’s d= 0.46). Due to these values being based on the initial validation data, we
recommend a separate validation study of the IPAB-brief to confirm its validity,
reliability, and goodness of fit.
When comparing the two administration forms, electronic versus pen-and-paper,
our statistical analyses did not provide homogenous results. The IPAB average scores for
both administration formats and the ICC indicate that these forms can be used
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interchangeably. The Bland Altman plot has a 95% level of agreement of 1.0. As 1.0 is
greater than the difference in the mean IPAB scores among participants who met the
recommended levels and those who did not (difference in IPAB score= 0.5), there is a
decreased certainty about the interchangeability of the two administration formats. A
potential reason for this discrepancy is that our Bland-Altman plot data is
underpowered.(30) As this was not our primary outcome, it was not included in the
power calculation. According to previous research, an insufficient sample size can result
in Bland-Altman plots with unreliable levels of agreement.(47) Therefore, we base our
recommendation to use the two administration formats interchangeably on the lack of
significant difference between the means of the two administration formats and our ICC.
But it is still recommended that if patients require a pre and post-intervention assessment
of PA participation barriers, they be provided with the same administration mode for both
if possible. When selecting an administration format, the scale administrator must also
keep in mind patients’ access to the internet and their acceptability and ability to use the
internet to fill out surveys. If they are able and willing to complete it electronically, we
recommend that this is the primary mode of administration. Electronic questionnaires
allow for automatic scoring, which increases feasibility and decreases the risk of error.
Additionally, the validation data was from the cross-sectional portion of the study, which
used electronic administration format, resulting in the high certainty that the results from
an electronically administered scale are reliable and valid.(86)
A major strength of our study is that the IPAB is the first multifactorial
assessment tool that has been validated for PA participation barriers among communitydwelling adults age 50 years and older. The other major strength is that the eight factors
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identified by the EFA and confirmed by the CFA align with our foundational theoretical
basis, the social-ecological model. More specifically, the individual factors of the socioecological model are assessed by the physical health, emotional health, PA-related
motivation, time, skills, and fatigue factors of the IPAB. The interpersonal factors of the
socio-ecological model that impact PA participation are assessed by the social factor of
the IPAB. And the community and policy level factors of the socio-ecological model are
assessed by the environmental factor of the IPAB.
Prior to implementing the IPAB, several study limitations must be considered.
Our primary limitation is our participant’s lack of diversity. Due to differences in PA
participation barriers and comfort with using technology among subgroups of different
races or ethnicities,(105, 166) the lack of diversity may have impacted the item mean
scores and the ratings regarding the joy of using computers or the preference in the
electronic administration format. Additionally, our participants had an above-average
enjoyment in using computers, which may have skewed the feedback regarding ease of
survey completion.(152) Another limitation was the underpowered Bland-Altman plot. It
is also important to note that participant feedback was based on the initial 40 item scale.
5.6 Conclusion
We have refined and validated the previously published IPAB, a questionnaire
that physical therapists can use to assess PA participation barriers and develop
individualized PA interventions to increased PA participation among patients 50 years
and older. The scale was identified to be internally consistent, have a high test-retest
reliability, and be able to differentiate between individuals who met the recommended
levels of PA and those who did not. We also identified the scale could be administered
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using both an electronic and a pen-and-paper format. Using our data, we developed an
IPAB-brief, but a validation study is recommended before implementing the IPAB-brief.
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CHAPTER 6: Dissertation Summary
Based on both the ethnographic study and the mixed-methods study, we found
that the United States-based physical therapists participating in this research endorsed the
importance of physical activity (PA) promotion and prescription by physical therapists.
However, the implementation of regular PA promotion and prescription is limited.
According to our ethnographic study, our participants primarily prioritized their
assessments and treatments based on their patients’ impairments and pathologies despite
awareness and intentions related to PA promotion and prescription. The contextual
factors associated with the physical therapists’ prioritization of pathology and
impairment-based assessments and treatments were multifactorial and included: 1)
personal experience, beliefs, and values; 2) concerns related to PA promotion and
prescription for older patients; 3) clinical experience and habits; 4) patient characteristics
and physical therapists’ perceptions of the patient; 5) work environment and culture; 6)
community resources and access; 7) healthcare policies; and 8) COVID-19. Similarly, the
mixed-methods study results revealed both patient and physical therapy-related
contextual factors that impact physical therapists’ decisions to promote or prescribe PA.
These factors included various barriers and facilitators brought up by the patient,
encountered in the clinic, and related to reimbursement and resources or tools. The
mixed-method study results also led to the conclusion that physical therapists perceive
themselves to lack standardized tools for assessing and addressing insufficient PA levels
in patients 50 years of age and older.
The lack of standardized tools has been previously identified in the literature and
is one reason why this dissertation aimed to explore the potential of implementing
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innovative tools such as the IPAB and the evolving PA toolkit. In the mixed-methods
study, the physical therapist participants perceived the IPAB and evolving PA toolkit as
being acceptable, appropriate, feasible, and adoptable. These participants also thought
that the IPAB might address PA prescription barriers such as lack of time, tools,
guidance, and knowledge. To enhance implementation, the participants recommended
that the IPAB be validated, that the items on the IPAB be categorized into smaller
factors, that the IPAB’s length be reduced, and that both the IPAB and PA toolkit be
integrated into an electronic application (app) format and into electronic health records.
During the 2-phase validation study, three out of those four recommendations
were addressed. The IPAB was refined from 40 items to 27 items which were categorized
into the following factors and one stand-alone item. These included: 1) Environmental
Factors (6 items); 2) Physical Health of Patient (5 items); 3) PA-Related Motivation (4
items); 4) Emotional Health of Patient (4 items); 5) External Factors (3 items); 6) Skills
related to participating in PA (2 items); 7) Social Factors (2 items); and 8) Patient Fatigue
(1 item). After the IPAB was refined, the scale was determined to be internally
consistent, to have a high test-retest reliability, and to differentiate between individuals
who met the recommended levels of PA and those who did not. Using the validation data,
we developed an IPAB-brief. The validation study also showed that the scale could be
administered using an electronic or a pen-and-paper format. The refined and validated
IPAB provides physical therapists with a multifactorial tool that helps assess PA
participation barriers and develop individualized PA interventions that incorporate
solutions to the identified barriers.
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The results of this dissertation will be the basis for future studies. One future
study will build on the ethnographic study findings related to organizational and
community factors that impact a physical therapists’ PA promotion and prescription
practices. This follow-up ethnographic study will be done in an urban institution
independent of the two sites used for this dissertation. Additional studies will be done to
validate the IPAB-brief and develop an algorithm that guides physical therapists to
proceed from the identification of PA participation barriers listed within the IPAB to the
development of individualized solutions. After completing the algorithm, a pilot
implementation study of the PAVS, IPAB, and algorithm will be conducted.
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APPENDIX
Appendix A: Questionnaire for Ethnographic Study and Pre-Focus Group
Background Information
1. What is your current age: ________
2. How many years have you worked as a physical therapist: ____________
3. How many years have you worked as an out-patient physical therapist:
____________
4. Please quantify the percentage of your current clinical practice working with
patients who are 50 years and older (for example 15%, 50%, 75%):
___________________
5. Please list any special training you have completed in treating older adults? (For
example, continuing education courses):

6.

If you have any additional certifications (OCS, GCS, CEEAA, ACEEAA,
ACSM), please list them here:

Your Physical Activity Level
The next set of questions are about your Physical Activity. For these questions, Physical
Activity is defined as any movement produced by your body that requires energy.
Examples of Physical Activity include walking, biking, or swimming.
1. On average, how many days per week do you engage in moderate to strenuous
physical activity (like a brisk walk)?

________ days
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2.On average, how many minutes do you engage in physical activity at this level?

_________ minutes

Physical Activity Knowledge
1. What are the physical activity recommendations for adults?

2. What is the definition of physical activity?

3. What does the FITT stand for?

4.

What are the long-term benefits of regular physical activity?

5. What are the acute-phase physiological changes that occur during moderate or
vigorous physical activity?

Physical Activity Confidence
1. How confident are you regarding your ability to prescribe physical activity?
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

Extremely

2. How confident are you in your ability to guide someone to change their behavior
and help them become physically active?
1

2

3
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4

5

Not at all

Slightly

Somewhat

A lot

Extremely

Physical Activity Prescription
1. How often do you initiate PA conversations with patients 50 and older?
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

All the time

2. For your patients 50 years and older, do you assess their physical activity level?
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

All the time

3. For your patient 50 years and older, do you prescribe physical activity in addition
to your home exercise program?
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

All the time

4. For your patients 50 years and older, do you deliver an intervention that addresses
their lack of physical activity?
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

All the time

5. For your patient 50 years and older, do you provide post-discharge physical
activity support, such as community exercise classes?
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

All the time

6. Indicate the importance of asking your patients 50 years and older if they
complete 150 minutes of moderate-to-vigorous exercise per week.
1

2

3
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4

5

Not at all

Slightly

Somewhat

A lot

Extremely

7. Indicate the importance of providing your patients 50 years and older a physical
activity prescription.
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

Extremely

8. Indicate the level of burden of asking your patients 50 years and older if they
complete 150 minutes of moderate-to-vigorous exercise per week.
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

Extremely

9. Indicate the level of burden of proving your patients 50 years and older with a
physical activity prescription.
1

2

3

4

5

Not at all

Slightly

Somewhat

A lot

Extremely

Perceived Barriers to Physical Activity Prescription
Please indicate the agreement that best describes the barriers that prevent you from
providing your patient with a physical activity prescription (beyond therapeutic
exercise)?
1. Lack of time
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

2. Lack of tools
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Agree

1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

3. Lack of reimbursement
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

4. Patient’s preference of not doing physical activity
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

5. Lack of guidance
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

6. Lack of knowledge
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree
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Agree

7. Lack of incentive
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

8. Patient won’t change
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

9. Other treatment priorities
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

10. Lack of evidence
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

11. Lack of benefit for my patient
1

2

3
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4

5

Completely

Disagree

Disagree

Neither

Agree

Agree/Disagree

Completely
Agree

12. Lack of interest in promoting physical activity
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

13. Lack of support from management
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

14. Lack of support from primary care providers
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

15. Lack of community resources
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree
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Agree

Are there any other barriers that prevent you from providing your patient with a physical
activity prescription (beyond therapeutic exercise)?

COVID 19 Related Questions
1. Is the current status of COVID-19 putting unusual strain on your practice?
Yes
No

2. How has COVID-19 impacted your clinical practice?

3. Has COVID-19 impacted your patient’s ability to be physically active?
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Appendix B: Template for Field Notes
Date:
Time:
Study ID

Encounter
Type
(initial vs.
subsequent
vs. DC)

Type of
Specific Facts/
information Observations/
/Setting
Quotes
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Impression/ Question
Personal
Response

Appendix C: Interview Questions for Ethnographic Study
Opening:
Thank you for taking the time to talk to me today. I want to start by letting you
know that there are no right or wrong answers to the questions I will be asking. My goal
is to get your perspective on prescribing physical activity to patients 50 years and older
and gain additional insight into the clinical decisions I observed at your clinic. During
this interview, we will be referring to physical activity as any bodily movement produced
by the skeletal muscles that requires energy expenditure. It refers to all movement,
including leisure time activities or transportation.
Before we start, I just want to remind you that, as mentioned in the consent
form, I will be recording this conversation to make sure that I capture and accurately
record what is said while paying close attention to what you are saying. I will delete the
recording after I transcribe it. Is this okay?

Do you have any questions?

Okay, I will now start recording.
Interview Questions
1. For what percentage of patients ages 50 years and older do you provide a physical
activity prescription?
a. [If some:] What amount of physical activity do you have them do in the
clinic, and what amount at home?
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b. Follow-up: Does the physical activity completed during the patient’s
treatment session translate to guiding your decision about prescribing
physical activity outside of your clinic? If so, how?

2. For patients 50 years and older, what factors lead you to decide if you will include
a physical activity component in their treatment session?
a. Follow-up: How do you decide what kind of physical activity to
prescribe?
b. Follow-up: How do you decide on the duration and intensity or
resistance?

3. In your experience, do you feel the amount of physical activity you prescribe for
your patients 50 years and older is appropriate? Why or why not?

4. Do you modify your physical activity recommendation based on your patient’s
age?
i. If yes, how and why?
ii. If no, why not?

5. When treating patients 50 years and older, do you assess their current level of
physical activity?
c. If so? How do you assess their current level of physical activity?
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i. Follow up: Do you ask them about the type of activity,
frequency, duration, and intensity? What do you do with the
information?

d. Do you ask them about the barriers they face?
i. If yes:
1. How do you do it?
2. What do you do with the information?
ii. IF no:
1. Why do you not ask them about it?

6. For your patients age 50+, do you recommend community resources outside the
clinic to promote physical activity?
e. If so:
i. What kind?
ii. How do you identify the community resources?
iii. How do you decide if you will recommend a community
resource to a patient or not?
iv. How do you go about recommending them to your patients 50
years and older?
f. If not:
i. Why not?
ii. How familiar are you with such community resources?
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7. Do you feel that your work environment supports staff in promoting and
prescribing physical activity to patients 50 years and older?
g. If so, how?
i. What roles do staff, such as clinical leadership or co-workers,
play in such support?
ii. What suggestions, if any, would you have for how physical
activity prescription could be better supported?
h. If not, why not?
i. What roles do staff, such as clinical leadership or co-workers,
play in such a lack of support?
ii. What do you think would need to change to support physical
activity prescription in your work environment?

8. Is there anything else besides your patient and your work environment that you
feel impacts your decision to prescribe PA in addition to a home exercise
program? Elaborate on it.
a. Follow-up: Policy.

9. Is there anything else you would like to tell me about your clinical experience
with physical activity prescription for patients 50 years and older?

Thank you for your time and your willingness to participate. I hope you have a great year.
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Appendix D: Post-Focus Group Interview Questions
Please indicate the score that best matches your agreement with each statement related to
IPAB’s ability to address potential barriers to prescribing physical activity (beyond
therapeutic exercise).
Each statement starts with: IPAB addresses the potential PA prescription barrier of…
1. Lack of time
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

2. Lack of tools
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

3. Lack of reimbursement
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

4. Patient’s preference of not doing physical activity
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely
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Disagree

Agree/Disagree

Agree

5. Lack of guidance
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

6. Lack of knowledge
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

7. Lack of incentive
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

8. Patient won’t change
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

9. Other treatment priorities
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Agree

1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

10. Lack of evidence
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

11. Lack of benefit for my patient
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

12. Lack of interest in promoting physical activity
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

13. Lack of support from management
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree
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Agree

14. Lack of support from primary care providers
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

15. Lack of community resources
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

IPAB’s Appropriateness, Acceptability, Feasibility
The next set of questions will ask you to rate the level of agreement with each statement.
For these questions, imagine that IPAB was being implemented in your clinical practice.
IPAB’s Appropriateness
1. The IPAB seems fitting.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

2. The IPAB seems suitable.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely
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Disagree

Agree/Disagree

Agree

3. The IPAB seems applicable.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

4. The IPAB seems like a good match.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

Acceptability
1. The IPAB meets my approval.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

2. The IPAB is appealing to me.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree
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Agree

3. I like the IPAB.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

4. I welcome the IPAB.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

IPAB’s Feasibility
1. The IPAB seems implementable
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

2. The IPAB seems possible.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

3. The IPAB seems doable.
1

2

3
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4

5

Completely

Disagree

Disagree

Neither

Agree

Agree/Disagree

Completely
Agree

4. The IPAB seems easy to use.
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

Additional Questions
1. I would recommend the IPAB to a colleague(s).
1

2

3

4

5

Completely

Disagree

Neither

Agree

Completely

Disagree

Agree/Disagree

Agree

2. Do you have any additional comments or feedback related to the IPAB?
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Appendix E: Interview Questions for Focus Group
I would like to start by thanking you all for coming today. My name is Mariana
Wingood, and I am conducting this study to examine barriers to physical activity
prescription and collect feedback on a tool that I have developed. With me here today I
have, ___________ (insert name of research team member that will be present) who will
be providing a second pair of eyes and ears for this interview.
Everything you say will be kept confidential by the researchers, and we also ask you to
please respect one another and maintain each other’s confidentiality.
Please note that the questions are directed to the group, not to individuals. You
have the right to: (a) not answer a question, (b) terminate the interview, or (c) withdraw
from the study at any time in the process.
I would also like to remind you that this is a group interview, and we will ask
that everyone in the group not repeat what they have heard others say. Of course, there is
always the chance that someone will repeat what you have said that is okay.
Today we will start with an opening question which will serve as an introduction. After
we complete the introduction, we will initiate audio-recording. The purpose of
the recording is to ensure that we can capture all information accurately.

Do you have any questions before we initiate the focus group interview?

1. Opening question
Tell us your name, what state do you practice, and what do you enjoy working with older
adults?
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Note: start audio recording here
2. Introduction question
Tell me about the factors that impact your decision to prescribe physical activity among
individuals 50 years and older?
3. Transition question
There are many factors that impact physical therapists’ likeliness of prescribing physical
activity to individuals 50 years and older. Tell me your top reason why you prescribe
physical activity to someone who is 50 years and older and why you may not.
4. Key questions
Just like you may be experiencing barriers in clinical practice, older patients may have
barriers to physical activity, such as 150 minutes of moderate physical activity per week.
a. Currently, do you assess barriers to physical activity among patients? If so, how
do you assess these barriers?
b. What do you think would help you prescribe physical activity more often to
patients age 50 and older?
c. What do you think might help you to be more effective in tailoring physical
activity prescriptions for patients age 50?
Hand out the IPAB and give them time to look over it.
d. What do you think of this IPAB as a possible tool for assessing barriers to
physical activity?
•

Follow up? Would it be useful, and if so, how?

•

Is there anything that could be improved about it?

180

e. Would you use this in your practice with patients age 50 and older? If so, how? If
not, why not?
f. Suppose you had access to a physical activity toolkit that would assist you with
prescribing physical activity for inactive patients 50 years and older. What kind of
tools would you want it to include and why?
5. Ending question
It appears that (summarize some of the discussion points brought on by the key
questions).
Is there anything else that would help decrease the barriers to incorporating regular
physical activity prescriptions into your clinical practice?
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Appendix F: Inventory of Physical Activity Barriers

Inventory of Physical Activity Barriers (IPAB)
Mariana Wingood, DPT, PT
INSTRUCTIONS:
The purpose of this questionnaire is to learn about your barriers to doing physical
activity at a moderate to vigorous intensity. Physical activity is any movement that
is produced by your muscles and requires energy. It is classified as a moderate
intensity when you can talk but not sing during the activity, and a vigorous activity
is when you cannot complete full sentences during the activity. Examples include
gardening, active house chores, brisk walking, climbing stairs, biking, or dancing.
Each item starts with “My physical activity is limited because.”
Please read each statement carefully and indicate your response by circling the
term that best reflects your attitude (Never, Rarely, Sometimes, Often, Always).
There are no wrong answers, so please answer as honestly and thoughtfully as
possible. Thank you!
My physical activity is limited
because…
1. I feel self-conscious during
physical activity.
2. I feel too anxious to be physically
active.
3. I feel too depressed to be
physically active.
4. I lack confidence in my ability to
be physically active.
5. physical activity is too hard for
me.
6. I don't like the discomfort it
causes.

Your Attitude
Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

7. I don’t have enough energy.

Never

Rarely

Sometimes

Often

Always

8. it’s hard for me to get around.

Never

Rarely

Sometimes

Often

Always

9. of my health (for example, heart
disease, arthritis, or shortness of
breath).

Never

Rarely

Sometimes

Often

Always

10. I don’t have good balance.

Never

Rarely

Sometimes

Often

Always
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11. I’m not motivated to be
physically active.

Never

Rarely

Sometimes

Often

Always

12. I don’t like physical activity.

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

Never

Rarely

Sometimes

Often

Always

13. I don't know enough about
physical activity (such as how to
start, where to do it, or how to do it).
14. I don’t have the necessary skills
(such as riding a bike, walking for
exercise, or dancing) to be physically
active.
15. physical activity is not a priority
of mine.
16. it’s hard to commit to regular
activity.
17. it’s hard to find the time to be
physically active.
18. of other responsibilities (for
example, caring for others,
organizing events, and spending time
with others).
19. it’s hard to find people to be
active with.
20. I don't have the emotional support
or encouragement I need to be
physically active.
21. it’s hard to find a place to be
physically active.
22. I don't have access to work-out
places.
23. there are no parks or other
recreational areas near me.
24. the sidewalks or streets are not
safe (for example, there is too much
traffic, too many people, or they are
in poor condition).
25. the neighborhood or parks near
me don’t have benches or rest areas.
26. there are limited opportunities to
be active in my community.
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27. of the weather.

Never
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Rarely

Sometimes

Often

Always

